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An Electric Camera for Deep Sea Photography 
ESTS recently carried out aboard the U.S.S. “Vestal” 
: indicate the complete success of a submarine camera 
for deep sea photography invented by H. Hartman, a 
civil engineer of New York. Controlled from above in 
every detail, there seems no particular limit to the depth 
at which this well-laid-out apparatus will work, and no 
job of under-sea photography for which it is not adequate. 
As our illustration shows, the new camera consists of 
several separate cylinders, suspended in and connected 
At the bottom is the shock 
When this 


by a rigid steel framework. 
absorber, terminating in the big ball shown. 
ball strikes bottom the shock of grounding, 
which might otherwise throw some of the 
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varied automatically by a valve mechanism according 
to the pressure of the water in which the cylinder is 
submerged, the reserve gas being housed under vety 
high pressure in a separate compartment. The filament 
is heated by the current to the absolute limit, with 
considerable generation of heat; but the surrounding 
water plays the part of a water-cooling mechanism and 
keeps the temperature down to the proper point. 
Current for this light, of course, comes through the 
cable. In addition to this live wire, there is a flexible 
steel wire rope to carry the weight of the ensemble. 
This is not a great load, since the whole outfit weighs 
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diving operations to be undertaken. And it requires 
little imagination to see it in constant use, after the war, 
in treasure hunting over the bottom of that portion of 
the sea which has been the scene of submarine warfare. 


What is the Difference Between Coal Tar and 
Asphalt? 


pega is a tendency on the part of the general public 
to confuse coal tar and asphalt, and it is very evident 
that the two names are often taken to mean one and the 
same thing, which is quite contrary to fact. 

Coal tar is a by-product from gas works and coke 
ovens, and is driven out of the coal as a gas; 
then, as the gas cools, the tar is condensed 





delicate mechanism out of kilter, is taken 
up. On the other hand, the ball is so 
connected that in case it gets fouled a pull 
of no more than three hundred pounds 
would suffice to make it slip off and free 
the rest of the apparatus. 

Above the shock absorber is located the 
gyroscope which stabilizes the whole outfit 
against vibrations. The 
ment carries a 12-volt battery and a light 
motor to run the stabilizer. 

In order to take pictures in all directions, 
it is necessary to have a propeller rotating 
the entire apparatus upon its vertical axis. 
This propeller, with its motor, is situated 
in the uppermost cylinder. Much heavier 
and more powerful than the gyroscope 
motor, it draws its current from above, 
through a cable, rather than from a 
battery. This motor runs at 1,200 revolu- 
tions per minute, but the propeller is geared 
down to 400 revolutions per minute by 
means of worm gears. 


same compart- 


This normal speed, 
however, can be reduced as desired from 
the control the ship. 
Propeller, shaft and bearings, of course, 
are of manganese steel to withstand the 
chemical action of the salt water. 

The camera tank is the one below the 


switch-board on 


propeller cylinder. It is closed in front 
with a steel cover having an opening in 
which the lens is fitted with the ‘nicest 


care; for this camera is distinguished from 
others by the necessity that it be water- 
proof. The camera tank contains also the 
distribution board from which the wiring 
radiates, the apparatus, the 
mechanism for tilting and swinging the 
cylinder and for operating the shutter, a 
microphone, etc. 


focusing 


The focussing arrangements are especi- 
ally noteworthy; by a touch of a switch 
on the vessel above the focus can be altered 
at will or made to pass continually through 
any desired series of phases. In this way 








into a liquid form. It is of a gaseous origin 
and dries out too quickly. For this reason 
tars have been practically discarded in the 
search of makers of roofing materia! for the 
best substances to use. 

Asphalt, on the other hand, is a natural 
product. Trinidad asphalt has been the 
best known, because most of us have read 
about it in our geographies and in books 
of travel. This deposit is on the Isle of 
Trinidad and is owned by the British 
Crown. It is about forty-five per cent 
fine earthy matter, owing to its working up 
from the interior of the earth, through a 
sand bed, and the fine sand or earthy 
matter is found throughout the material. 
A solution of salt in the water that flows 
around and through it also permits a salt 
to work into the asphalt, and this salt, 
being soluble in water, has a tendency to 
cause disintegration when water stands on 
it for a fair length of time. This earthy 
matter and salt are not sufficiently re- 
moved in the process of refining. 

Other asphalts are less known to the 
general public because their names have 
not been in the geographies and have not 
been advertised. These asphalts are found 
generally throughout the world. Instead 
of being limited in supply, as has been 
thought at times, tremendous quantities 
have been located and it has also been 
found that the best product comes of the 
proper selection of these asphalts and a 
proper blending of them, having a fuli 
knowledge of the work to be accomplished 
by the finished product. 

As previously stated, asphalt is not an 
artificial product; it is always a natural 
product. It is found in hard, soft and 
liquid forms in the earth. The only dif- 
ference is that the natural distillation im 
the earth has been carried on further as the 
material is found in the harder conditions 


The very hardest grades are those that 








pictures of the same object or objects may 
be repeatedly taken; and while some will 
doubtless be out of focus, others will be 
sharp and clear. The shutter may be made to work 
continuously, intermittently, or only at the throwing of a 
special switch, so that either the moving or the stationary 
picture effect may be obtained; and this, in conjunction 
with the complete control of the rotation through the 
propeller, makes it possible to achieve any desired series 
of camera evolutions. The camera can be swung either 
in conjunction with the light projector or independently 
of it. 

Considerable secrecy is maintained about the internal 
workings of the source of light. So far as is made known, 
the light projector consists of a strong steel cylinder, 
filled with nitrogen gas under varying pressure and hav- 
ing highly concentrated filaments. The heavy glass 
lens is protected from the heat by an inner circle of 
transparent mica arranged at some distance from the 
glass lens and having small openings to allow slow circu- 
lation of the heated gas. The pressure of the gas is 
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1,500 pounds on land and but 100 pounds submerged. 
All parts are tested for a pressure of 500 pounds per 
square inch, which corresponds to a depth of some 1,000 
feet of water. A current of approximately 100 amperes 
and 120 to 140 volts is required to operate the light 
projector and the various small motors. When operating 
in considerable depths, this voltage has to be increased 
to perhaps 200 to make good the loss in passing through 
the long cable. 

It is hardly necessary to dilate upon the practical value 
of this device. Leaving out of consideration the scientific 
data which it may be expected to bring up from the ocean 
depths, it will surely be of great value in wrecking 
operations. A sunken submarine, for instance, may be 
located and its exact position and condition placed 
before experts on a small projection screen in hours 
where it would take divers days to secure complete 
information—if, indeed the depth were not too great for 


have been dried out from the internal heat 
When this 
distillation is not completed in the earth 
it can be done in stills by man in just the same way, 
and the residue is asphalt—a natural product. No 
artificial product has been created by this process— 
only the lighter materials have been driven off. It is 
sometimes urged that Nature does this work better than 
man. This is untrue. The work of Nature is the work 
of chance. The heat it employs is not finely regulated 
to fit the work in hand. Too high a heat is objection- 
able in either case, and Nature being a careless refiner 
may have used extreme heats. The 
obtained where proper knowledge and careful work are 
used in securing the result, and man with his thermo- 
meter and with care based on intelligent research, does 
this better than Nature gets a more 
product. 
All asphalts, hardened by natural drying out in the 
earth, require blending and treatment before they are 
ready for use. 


of the earth in ages gone by. 


best product is 


and uniform 








Ce eed 


ee a 


484 


SCIENTIFIC AMERICAN 


Founded 1845 


Published by Munn & Co., Inc., 233 Broadway, 
_ New York, Saturday, May 19, 1917 


Charles Allen Muan, President, Frederick C. Beach, Secretary, 
Orson D. Muan, Treasurer, all at 233 Broadway 





Entered at the Post Office of New York, N. Y., as Second Class Matter 


Entered as Second Class Matter at the Post Office Department, Canada 
Trade Mark Registered in the United States Patent Office 
. Copyright 1917 by Munn & Co., Inc 


Great Britain rights reserved 


Ullustrated articles must not be reproduced without permission 








The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tien to announce interesting developments before they 
are published elsewhere 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 


articles are accompanied by pholographs 


Blockading the Blockaders 


HE astonishing success of the German U-boats 

as shown by the sudden and alarming jump in 

the totai number of ships sunk is due to several, 
causes: First. the construction of larger submarines and 
a great speeding up of the rate at which they are being 
set afloat; second, the transference of the fieid of opera- 
tions from the shoaler waters of the North Sea and the 
Channel to the deep waters of the Atlantic; third, the 
construction of pairs of submarine mother-ships of over 
2,000 tons dispiacement, to act with groups of fighting 
submarines on certain specified stations, one mother- 
ship serving as a receiving ship for the resting up of the 
erews, and the other as a supply ship for furnishing oil, 
Fourthly, 
the thorough organization of these deep-sea operations 


torpedoes and shells for the fighting craft. 


along clearly-defined strategical and tactical lines; so 
that all the avenues of approach to Europe shall be 
covered and a fairly continuous and unbroken line of 
blockade be self-sus- 
taining groups, or squadrons. 

So vast is the present field of activity, and so widely 
seattered are the units of Germany’s submarine fleet, that 


established by independent, 


the problem of locating the enemy is far more difficult of 
solution than it was a year ago, when the Allies believed 
that they had the matter pretty well in hand. In 
the comparatively shoal inland seas and channels, 
the means adopted for detecting and intercepting the 
submarines were fairly successful; but under the new 
conditions, the submarine fleet is so large and its field 
of operations so extended that the earlier methods of 
defense and attack, judging from the enormous number 
of ships which are now being sent to the bottom, seem to 
have suffered a partial, if not a complete, breakdown. 

The crisis is one which calls for heroic measures, 
measures which, in the earlier period of successful anti- 
submarine warfare, were considered, no doubt, but re- 
jected as not being at that time necessary. Today, 
when the submarine raid has been developed to a point 
at which it promises to wreck the Allied hopes for a 
decision on land at the very time when they seem to be 
about to succeed, something has to be done on a scale 
commensurate with the great peril. 

Therefore, we believe that the time has come for 
Great Britain to render the whole of the inland waters, 
extending from the Shetland Islands and Norway to the 
Straits of Dover, a closed sea, by building and maintain- 
ing a continuous line of netting from the northernmost 
points of the Shetland Islands to the nearest point on 
the western coast of Norway, and by similarly closing the 
open passages between the islands which form the 
Orkney and Shetland Island group. 

A vast undertaking, it is true, but not nearly so vast us 
the peril to the Allied cause against which it would pro- 
vide s certain protection. By thus blockading the block- 
aders within the North Sea, the trans-Atlantic routes 
would be opened up once more for the uninterrupted 
flow of the food, munitions and supplies which are 
necessary for that decision on land which the Allies 
now have within their grasp. The cost of this huge 
protective work would not be less than $15,000,000 to 
$20,000,000. A big sum; yet Great Britain is spending 
twice that sum every day of the war. 

But the Germans have provided their submarines with a 
net-cutter—a revolving knife carried on the end of a long 
extension tube and operated from within the submarine. 
Well, there is an answer to that. Let this great net, 
150 feet deep, be built of half-inch steel wire with a 10- 
foot mesh, and a ring at each intersection into which 
would be snapped a contact bomb, large enough to cut 
a hole in the submarine, or at least start a leak along the 


seams of her plating. Should the knife cut a strand of 


the wire, the submarine in forcing her way through 
would carry the flexible net with her, and as it swung in 
against her sides, one or more of the bombs would be 
pretty certain of contact. 
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Throughout the whole 250 miles of netting required 
there weuld be maintained a dense patrol of destroyers, 
torpedo boats and sea-going chasers, and at every 30 
miles might be anchored a mother-ship, surrounded 
with a triple line of netting. These ships would 
form the permanent base for the patrol boats and for a 
large fleet of aeroplanes. 

The depth of water, in feet, on the line proposed, 
running east, is as, follows: 360 feet, 480, 510, 462, 372, 
600, 942, 1,020 feet. 
they could be overcome by a sufficiency of mushroom 
anchors and steel-wire cable. Such a blockade could be 
broken only if the battleship fleet of Germany came out 
in force, which is the very thing that the British Fleet is 
hoping that it will do. 


These are formidable depths, but 


The Proposed Tax on Publications 


HE question of the proposed “War Tax”’ on 
weekly and monthly publications suggests the 
question: 

Is the proposed tax a just tax, and is it a wise piece of 
legislation? 

Che necessity for raising immense sums to meet war 
expenses does not justify the enactment of laws which 
will strangle business enterprise and bring about  busi- 
ness calamity 

The zone system of postal rates is unscientific because 
it establishes different subscription rates for subscribers 
living in different parts of the country. There is no 
reason why the subscriber in St. Paul should be com- 
pelled to pay a higher subscription price, perhaps, than 
No intelligent way has 
been indicated by which a publisher can establish the 
zones from the door of his publishing office. Different 
zones would have to be established for each town or 


the subscriber in Minneapolis. 


city. Even if such zones are arranged by meridian 
lines, dividing the county into sections similar to the 
time zones, the subscription department head has a 
hopeless task in dividing his mail according to such 
zones and paying the varying rates according to such 
geographical division. 

The present proposed plan, however, of having a rate 
of 2 cents a pound for mail distribution covering an area 
50 miles from the place of publication, or 3 cents a pound 
for an area of 300 miles from the place of publication, or 
4 cents a pound for an area of 1,000 miles from the place 
of publication, up to 6 cents a pound for more than 
1,800 miles from the place of publication, would establish 
a method of postal rates which would be so intricate, so 
difficult to carry out, so confusing and so impracticable 
that the publisher would find it almost impossible to carry 
out these requirements, and would be compelled to em- 
ploy a staff of clerks to carry out the detail of such re- 
quirements just at a time when it is becoming every 
day more difficult to obtain clerks even at ever advanc- 
ing salaries. The confusion which would arise in the 
Post Office Department and the increase of staff which 
would be necessary to carry out the work, would add 
enormously to the expense of our postal department just 
at the time when it, also, will be suffering from a like 
shortage of labor. 

The system is unbusiness-like because it is unscientific, 
because it is vexatious to the subscriber, because it is un- 
necessary and burdensome to the publisher, and, lastly, 
because a law which tends to embarrass and cripple 
business enterprises is as unwise as it is unjust, since 
it tends to destroy all over the country, legitimate enter- 
prises which tend to increase the general prosperity of 
the country. 

It is unjust because it is directed against one particular 
class of business only. The houses that will be affected 
by the proposed law are the publishers of weekly and 
monthly publications only. It is not apparent why they 
should have been singled out for such a special form of 
taxation. The proposed law does not affect in any way 
the cost of circulating daily papers while the county 
publications are delivered within the county of origin 
free of all postal charge. 

It is hardly the object and aim of legislation to throttle 
and destroy business enterprise. In determining the 
wisdom of imposing new tax burdens on an industry, 
the first point that must be ascertained is whether the 
victim can survive the operation. The conditions in 
the publishing business since the beginning of the war 
have gone from bad to worse. Besides the increased cost 
of all materials, and especially ink, certain kinds of which 
cannot be obtained at any price, the greatest blow to the 
publisher has been the increased cost of paper. At the 
lowest estimate, a publisher of a weekly or monthly 
publication who spent, for example, $100,000 for paper 
in 1915 is compelled in 1917 to pay from $160,000 to 
$175,000 for the same grade and quantity. This is a 
stern fact from which the publisher cannot escape. His 
business has been jeopardized by circumstances quite 
beyond his control, but these conditions have been con- 
sidered of sufficient importance to justify a Congressional 
investigation into the cause of this rise of prices, and 
indictments have been found in the case of certain 
manufacturers. This investigation was confined, un- 
fortunately, to news print paper only. It has not re- 
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sulted in any relief for the publisher of periodicals who ig 
facing a serious business situation. This grave condi. 
tion, however, is not the sum total of his misfortunes, ag 
he is now confronted with an increase of postal rates 
which will amount to from 300 per cent to 400 per cent, 
In short, if the postage bill of the same publisher who 
spent $100,000 for paper in 1915 is taken as a standard, 
it would amount, approximately to $30,000 a year. Under 
the new rate his postal bill will climb to the ruinous 
figure of $90,000 per year or over. Considering the 
small margin of profit which the general publisher ep. 
joyed prior to the war (except, perhaps, a very few 
publications of ‘gigantic circulation) it may readily be 
seen that the enforcement of this proposed rate would 
be the last straw. 

Publishers are prepared to do their full share jp 
supporting the war burdens; they are prepared to meet 
any legitimate and scientific method of taxing profits, 
but it is neither legitimate, scientific, wise nor just 
ruthlessly to impose, under the name of a War Taz, an 
assessment which will turn the small margin of profit 
the publisher may at present enjoy, into a deficit. The 
business of the publisher is a legitimate business, and it 
deserves in most cases to be encouraged rather than 
destroyed. It cannot be to the benefit of the commop- 
wealth to have its business enterprises crippled or des- 
troyed, whether this is done under the guise of a war 
tax or not. 

If this whole matter is considered as a war measure 
only, irrespective of the moral rights of the victims of the 
tax, the question naturally arises: Will this enormoys 
increase in postal rates result in a great increase of 
revenue, or will the crippling of the publishing business 
as a business be so extensive and far reaching, and result 
in so many failures, that there would be in the end little, 
if any, increase of revenue? Should this follow, not 
only would the great moral wrong have been committed 
wilfully by the Government, but even the only excuse 
for this procedure, that of expediency, would be found 
to be a failure. The argument that this is a war tax, 
and, therefore, justifiable is unfortunately not supported 
by the facts of the case. It has been known for many 
months that this plan is a favorite device of the Post- 
master General. A bill was introduced in the last 
Congress advocating this very method of taxation, which 
is now brought forward as a war plan, and it failed of 
passage by Congress. If this was an immoral and un 
justifiable measure at that time it is equally an immoral 
and unjustifiable measure now. 


Daylight Saving in France 


T will be remembered that the daylight saving 
method was adopted in France for the summer of 
1916, and that accordingly from June to October the 

clocks were set forward one hour. This year the project 
has come up again; and while last year the novelty of the 
scheme was doubtless responsible for much of the 
opposition, this time approbation appears to be almost 
unanimous. 

As an example, it is stated that on June 15th of last 
year, at which date the old time still prevailed, one of 
the large concerns generating current for sale in Paria, 
furnished some 31,000 kilowatts per day, and that with- 
in a day or two of the change this figure fell to 29,000. 
Although not of great magnitude, this saving is well 
worth effecting; and it is especially noted that it oceurred 
at the time of the year when the days are longest anyhow, 
and when accordingly economy from setting the clock 
ahead would be a minimum. In fact, when the normal 
daytime distribution of the hours was restored in October 
the above mentioned plant was running on a nightly 
peak load of 35,000 kilowatts, which within a few days 
of the change jumped to 53,000 kilowatts. On this basis 
the economy effected by the plan is one of 51 per cent. 

Another instance is found in Toulouse, where during 
July the additional current available for power we 
because of the lessened demand for lighting purposes wat 
estimated at 1,000 kilowatts per day. Again we remark 
that at this season, when there is very little lighting # 
stores and factories, such an economy is surprisilg 
Reports from Nimes, Dijon and Blois place the economy 
of the daylight saving plan at 25 per cent for hotels, # 
per cent for clubs and 40 per cent for wholesale places, thé 
figure representing the saving in current used for lighting 

Chambers of Commerce and workmen’s organisation 
throughout France are enthusiastically in favor of day 
light saving this year. According to the syndicate 
control of the gas industries, the saving here amounts @ 
one ton of coal per month per thousand inhabitants 
which is a very considerable item in the larger cities # 
a time when coal is as high as at present. 

With these concrete examples of the success of the 
daylight movement in France before us, and knowilé 
also that daylight saving has been adopted in all the 
principal countries of Europe, this country may well 
ford to try the experiment. We might add that te 
amateur who is ‘trying to cultivate a home garden, 
appreciate additional daylight after business hours, rather 
than before, when the dew makes work in the 
unpleasant and sometimes harmful to the plants. 
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Aeronautical 


Canada’s Aerial Armada.—If newspapers have it 
right, it is understood that Canada has started to spend 
the $80,000,000 recently set aside for the aeronautical 
development and aerial protection of the Dominion, 
and soon will possess a giant air fleet. The Canadian 
plans call for 280 aviators always in active service, and 
at the usual rate of three machines to each man there 
will have to be 840 machines ready at all times. Aero- 
plane factories and training camps are being established. 


Tremendous Wastage in Air Services.—Time and 
again in these columns attention has been directed to 
the tremendous cost of the war in aircraft, but at no 
time since last September has the monthly total of ma- 
chines destroyed approached that of April. A compila- 
tion from British, French and German official commun- 
iques shows that 717 aeroplanes were shot down on the 
Western front during the month just brought to a close. 
The Germans are said to have lost 369, the French and 
Belgians 201, and the British 147. Last September, 
while the Somme battle was at its height, the total was 
322. 

What American Machines are doing Abroad. 
In a recent interview Major L. W. B. Rees of the British 
Royal Flying Corps, cast interesting light on the fate 
of the American aeroplanes purchased by the Allies. 
He stated that many American machines are in use in 
England for training purposes, but none on the fighting 
line. The American engine, in his opinion, has developed 
to a noteworthy extent, but the rest of the American 
machine has not been submitted to all the tests which 
the Allied machines have had to meet, hence is not so 
fast nor so great a weight carrier. This statement is 
precisely in accordance with that of Lieut. Faulkner, 
whose articles have been appearing in this journal. 


Scenic Effects to Protect Vessels Against Airmen. 

-According to a news despatch from Copenhagen, it is 
understood that Hamburg expects hostile aeroplane 
visits the coming summer, and the commanding general 
there has issued instructions for the conduct of the 
population in case of aerial attack. Although other 
German cities have of late been the victims of raids by 
Allied airmen, in the instance of Hamburg the German 
authorities have expressed no-great anxiety. However, 
since the beginning of the war the steamship “‘ Imperator”’ 
has been covered with a roof painted to represent fields 
of water, as a protection against aerial raids. 


The Past Year’s Destruction of Aeroplanes is 
reviewed by the Guerre Aerienne, which states that 
nearly 900 enemy aeroplanes were brought down, the 
French accounting for 450 and the British 250. Of 81 
observation balloons brought down, 41 fell to the French 
and 27 to the British. Although the summary only 
goes from January Ist to December 20th, it is stated 
that when the figures for the last ten days of the year 
are added it will be found that in one year the Allies 
have carried out at least 750 bombardments, of which 
France was responsible for 250 and Great Britain for 
180, to which must be added 174 which took place in 
Macedonia. The monthly reports show that the rate 
of progress has been constant from January to the end of 
September, since which time the atmospheric condi- 
tions have compelled aviators to moderate their activity. 


A Most Deplorable Accident recently occurred at 
the Mineola flying field, Long Island, in which Ransom 
Merritt of Lockport, N. Y., and Anthony D. Spileno, 
of Roosevelt, L. I., were killed when a machine they 
were flying crashed to earth from about 5,000 feet altitude. 
It appears that both the victims were students at the 
Army school, and were, in accordance with the present 
method for training aviators, undergoing preliminary 
schooling as mechanicians. They had been detailed to 
tune up the engine of a L. W. F. biplane, and having 
completed their task they were wheeling the plane to 
one of the gasoline tanks when Merritt evidently con- 
ceived the idea of taking the aeroplane up, notwithstand- 
ing the fact that he was totally inexperieneed. Merritt 
was seen climbing into the machine, followed by Spileno 
who first gave the propeller the initial twirl. At a 
dizzy grade the runaway biplane rapidly ascended over 
the aviation field until it reached about 5,000 feet, while 
an officer on the ground, realizing that an accident was 
imminent, summoned the post ambulance and a phys- 
clan. The big plane pitched about for a half hour or so, 
when it started down at a terrific speed. During what 
seemed to be an attempt on the part of the pilot to right 
the machine, the left wing was seen to break away, and 
the machine, now tilted to a perpendicular angle, shot to 
the earth about 500 feet from one of the hangars. Officers 
and others who rushed to the wreckage of the machine 
found both men dead. The machine, together with 
its 135-horse-power motor, was a total wreck. No 
definite reason has been forthcoming for this Strange 
accident, although the suicide motive has been suggested 
by persons who knew Merritt. Temporary insanity, 
too, has been suggested as a possible explanation of the 
fatal act of the two men. Still, the accident remains 
Wrapped up in deepest mystery. 
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Science 

The American Museum of Natural History.— 
During the year 1916 the visitors at this, the most 
important scientific museum in New York City, num- 
bered 847,675. The attendance at the lectures given 
at the museum was 96,353. Lantern slides were sent out 
for use in schools to the number of 38,912, and 1,118,000 
school children were reached by nature study collections. 


The Mountain Laboratory of the University of 
Colorado will have its ninth annual session of six weeks 
from June 25th to August 4, 1917. The laboratory is 
situated at Tolland, Colorado, in the Rocky Mountains, 
8,889 feet above sea-level. The courses given cover the 
subjects of field zodlogy, field botany, ecology, and the 
relations of fauna and flora to climate. No elementary 
instruction is given. 


Blindness in the United States.—According to 
statistics collected by the U. 8S. Census Bureau, in con- 
nection with the census of 1910, the blind population 
of this country was 57,272. Data concerning the cause 
of blindness and the age at which it began have been 
obtained in connection with about half of these persons. 
Of the number, 6.6 per cent were born blind, and 5 per 
cent lost their sight when less than a year old. More 
than two-thirds became blind when more than twenty 
years old. 


A Graphic Summary of World Agriculture.—A 
collection of charts, with introductory text, bearing the 
foregoing title is one of the notable features of the 1916 
Yearbook of the U. S. Department of Agriculture, and 
has been reissued as a separate pamphlet, which con- 
stitutes a handy miniature agricultural atlas of the 
world. A series of 19 maps on the Mercator projection 
shows, by means of dots, the geographical distribution 
and relative density of production of the principal crops 
and farm animals of the world, while a series of graphs 
in connection with each chart shows the relative im- 
portance of the United States in the world’s markets 
with respect to each product. 


Geographic Names in Panama.—dAccording to 
a recent decree of the Government of Panama, all places 
in that country are hereafter to bear Indian or Spanish 
names. There are now many places in Panama bearing 
English and other foreign names. Where these have 
have supplanted old Indian or Spanish names, the latter 
are to be restored, while if no such old names exist, new 
Indian or Spanish names will be given. Nine months 
after the revised nomenclature is announced the post- 
office will refuse to deliver mail addressed to places by 
their foreign names. This drastic provision regarding 
the non-delivery of mail seems decidely unreasonable, 
not to say puerile, and it is to be hoped that the good 
sense of the Panamanian authorities will lead them to 
withdraw it. 

Model Houses for the Philippines.—The Philippine 
Health Service has turned its attention to improving the 
housing of the poor in the Philippines, where highly com- 
bustible and unsanitary nipa structures are now the rule. 
The Service has constructed a number of model houses 
from a new fireproof material, consisting of equal parts 
of cement, sand and ipa, or husks of rice. This material 
is molded into shingles for the roof, and slabs for the 
walls, the slabs being two by six feet in surface area and 
half an inch thick, and weighing about six pounds per 
square foot. The model houses contain five rooms, 
with a porch, and cost $250 each, which is about the same 
as for those of nipa construction, making allowance for 
the frequent repairs which the latter require. It is 
said that the new-style houses will last twenty-five years, 
while nipa houses generally last only ten years. The 
new houses are far more sanitary than nipa houses, 
which harbor rats and insects in abundance. 


Agricultural Use of Lime.—From a summary of 
recent experiments on the use of lime, conducted at 
agricultural experiment stations, the following facts 
may be selected as noteworthy: At the Pennsylvania 
station during a long series of years it was found that the 
use of burnt lime gave no crop increase, while pulverized 
limestone showed a crop-producing value of $1.20 per 
ton of limestone used. No evidence was found that 
caustic lime causes the loss of soil nitrogen by the destruc- 
tion of organic matter to any serious extent. The 
Rhode Island station has, during the past twenty-two 
years, conducted experiments on the effects of lime on 
280 different varieties of flowers, trees, small fruits, 
grasses, clovers and miscellaneous crops. Lime is used 
to neutralize excess acid in the soil, as well as to increase 
the available calcium plant food. The Rhode Island 
experiments show that the difference in the residual 
effect on soil acidity of sulfate of ammonia and nitrate 
of soda is quite marked. Among the plants found most 
sensitive to soil acidity are asparagus, barley, beets, 
celery, leek, lettuce, onions, clover, spinach, and tobacco. 
At the Iowa station the lime requirements of the soil 
were found to amount to from 31% to 5) tons per acre. 
After the acidity of the soil has been neutralized, the 
addition of a ton or two of limestone per acre every five 
years appears to be sufficient. 
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Paper from Spinach.—A French horticulturist, 
M. de Noyer, proposes the stems of spinach for making 
paper. These contain 46 per cent of cellulose against 
6 per cent in the stems of wheat straw. M. de Noyer 
claims that in his experiemnts in making paper from 
spinach stems he has followed the methods of the 
Grenoble paper-making school and has produced a 
product equal to the best Japanese in its remarkable 
consistency. He intimates in an article quoted in the 
Journal of Industrial and Engineering Chemistry that 
with the proper culture of spinach for this purpose, 
remarkable economies in the manufacture of paper may 
be achieved. 


Safety First Films for Railway Men.—A motion 
picture car is to be put in service by the Canadian 
government railways, to demonstrate the principles of 
“safety first” in their application to modern railroading. 
Built under the authority of the Ministers of Railways, 
the car is now well on the way to completion at the 
Moncton shops. The exhibition will consist of pictures 
dealing with the danger of taking unnecessary chances in 
the performance of railway duties, and will be of vaiue 
to employees over the entire system. It is expected that 
a week will be spent at each of the divisional and termina] 
points, and as the seating capacity of the car is limited to 
48 persons, it may be necessary to spend more time at 
some of the larger points. 


English Women as Engine Builders.—The British 
Ministry of Munitions is extending its plans for the 
employment of women in engineering work. Classes 
for training in setting-up and skilled operating on various 
types of machines are being held in London, and the 
Ministry appeals to women of good educaticn and 
physique, between 20 and 35 years of age, to undertake 
the training. The course will last from eight to nine 
weeks. Maintenance grants will be paid during this 
period, and those who become fully proficient for service 
in aero-engine or other munition work may expect a 
minimum wage of ten dollars per week. Candidates 
must be prepared to accept employment in any factory 
to which they may be sent on the completion of their 
training, and to work during the usual fartory hours 


Chemical Business with France.—Dr. F. J 
LeMaistre of the American Industrial Commission to 
France, has written of the chemical industries of that 
country in the last number of the industrial journal 
of the American Chemical Society. As in other coun- 
tries, French chemical industry lagged behind that of 
Germany previous to the war. Manufacturers now 
realize that after the war they must specialize, coéperate 
and abandon inefficient plants and those unfavorably 
located. Formerly they bought a large part of their 
chemicals from Germany and they desire in the future 
to purchase many of them from the United States. But 
they candidly admit that in many respects the German 
manufacturers were better informed as to what they 
wanted than they were themselves. American manu- 
facturers lack the underground help which the Germans 
enjoyed. Another difficulty, which the Frenchmen can- 
not understand, is why so progressive a country as this 
is so slow in the adoption of the metric system of weights 
and measures. They cannot understand pounds and 
ounces and gallons and feet and inches. 


Postures at Work.—Numerous departures from the 
normal posture appear in every degree from a very slight 
and almost imperceptible curvature to a marked de- 
formity and produce corresponding deviations from 
normal health, in many shop and office workers. It is 
therefore of great importance that every effort be made 
to prevent the establishment of such conditions, or if 
once established to correct them. With this in view 
every employer should endeavor to obtain the best 
possible working conditions for his employees—suitable 
seats, proper desks or work benches, sufficient light 
falling upon the work at the correct angle and frequent 
change of position in work requiring close application. 
This alone is, however, not sufficient, for uniess the work- 
man can be made to realize the necessity for correct 
posture he will be benefited very little. In most estab- 
lishments little more can be done than simply to call 
attention of all workers to the dangers consequent upon 
the assumption of incorrect postures, adding to the con- 
ditions noted above, the ever-increasing susceptibility 
of the individual to tuberculosis as the supply of fresh 
air reaching the lungs is diminished. Definite instruc- 
tion, continues the Monthly Bulletin of the Pennsyl- 
vania Department of Labor and Industry, to bend the 
body at the waist instead of at the shoulders in work 
requiring close application, will, if followed out, not 
only eliminate the hump on the back but will surprisingly 
diminish fatigue. Regardless of what method is pur- 
sued in dealing with this important question, twe facts 
should always be borne in mind: One is that a deformity 
pfevented is very much more to be désired than one 
corrected; and the other is that the sooner a deformity 
is detected, the easier it is to be corrected and the less 
serious are the results wrought by it on the individual. 
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American trucks in the service of our Allies in Macedonia. 


Hauling out a truck that has been ditched 


Motor Traction in Modern War 


Making Our Army the Most Completely Motorized of Any in the World 


Mer! RN warfare is essentially a conflict 
4 sided by 


machines, and not of men alone 
previous wars have been rhe unobtrusive, 
mechanisms of the shop and farm are now fully 


w important as ti 


¢ more spectacular, death- 
dealing machines of the forces afield or afloat 


No machine has proved to be of greater value 


than the automobile in the present war as a 
medium of transportation in both passenger and 
freight-carrying forms The gas tractor also 


has demonstrated its capacity as a war machine 
of as great vaiue in destructive operations 
as it has been in constructive work. The 
motorcycle, aeroplane, dirigible balloon, and 


swift submarine ‘“‘swatter’’ are radically 


different forms of  motor-propelled ve- 
hicles, yet all owe their efficiency and are 
made practical by the successful applica- 
tion of the same type of power plant that has 
bile a commercial possibility. 
doubt 


motor transport in war- 


made the automo 

If there was ever any regarding 
the real value of 
fare, whether on land, sea, or in the air, it was 
entirely dispelled before the war now raging 
was more than aday old. Therapid movement 


of the Teutonic hosts through Belgium 


and northern France would never have been 
possible without motor transports. The march- 
ing soldier of the past is practically obsolete 


in this war. About all the marching there is 


By Victor W. M.S. A.E. 


Page, 


of men to do is from the armory or mobilization point to the 
is many railroad station and from the railhead to the army 
peaceful base not far distant; indeed, footwork is wellnigh extinct. 


While motor vehicles contributed to the rapid advance 


of the 
value 
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Power plant for radio-service mounted on a trailer 


invaders in France, they proved of even greater 


to the defenders in checking the movement that 


seemed almost irresistible. It is stated authori- 
tatively that the defeat of General Von Kluck’s 
army, at the critical time when it was almost 
at the gates of the French capital, was accom- 
plished largely by a surprise attack which crum- 
pled up a wing of his army and forced a retreat. 
This attack was made by divisions of the 
reserve army that had been detailed to de 
fend Paris and who were rushed to the Marne 
region by taxicabs, pleasure automobiles and 
busses. 

The siege of Verdun and its heroic defense 
will go down in history as a victory for the 
French arms made possible only by the motor 
transport. With the railroads leading to Ver- 
dun destroyed and always under heavy gun- 
fire which their reconstruction, 
theories of war based on past experience led the 
Germans to believe that but a brief investment 
would be required and that the defending forees 
would be forced to retreat through failure of 
ammunition and supplies. Thousands of motor 
trucks, a large proportion of which were of 
American manufacture, were rushed to the 
threatened sector. An unfailing stream of 
supplies, ammunition and reénforcements was 
maintained despite theseverest possible shellfire. 


prevented 
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The capacity of American motor truck builders cannot be surpassed: 


Group of trucks awaiting delivery to our Army 
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The experiences of our own Army in 
Mexico and in the operations on the border 
has demonstrated to our Army authorities 
that the 
proper conduct of modern warfare. The 
fortunate in 
having more motor vehicles in use in its 


motor transport is essential to 


United States is especially 


territory than has all the remainder of the 


world combined. Supposedly reliable sta- 


tistics show that there are over 3,500,000 
motor cars of all types in use in our 
country. Fifteen States have more than 


100,000 motor vehicles registered in each 
one, and a count just completed in New 
York shows more than 300,000 trucks and 


passengers car in use there. At least four 


States, California, Illinois, Pennsylvania 
and Ohio can show over 200,000 motor 
vehicles registered in each. These stu- 








fighting force to supplement our augmented 
regular establishment the erstwhil 
National Guard. A division of 
approximately 22,000 men requires nearly 
100 tons or 200,000 pounds of food daily 
This in itself 

magnitude, not to 


and 


troops, 


is a hauling task of some 
the added 
transportation needed for other supplies 
and for furnishing ordnance and ammuni- 
tion during a conflict. Add to the trans- 
port and combat needs, the large number of 
special 
portable radio stations, aircraft squadron 
self-propelling machine shops, 
mobile searchlights, artillery carriers and 
other special vehicles required, and it will 
be evident that the automobile industry 
will be well occupied for some time to come 
in supplying new equipment and trucks to 


consider 


vehicles such as ambulances 


convoys. 








pendous figures show that in case of need 


our Army transportation requirements 
could be more than met by a selection 
part service. 
this crippling 


as was unavoidable in France, England and 


of a small of the vehicles already in 


Furthermore, could be done without 
industry, 
Germany when the commercial vehicles were comman- 
deered for war purposes 

Even though the production ratio of our truck builders 
may be affected to some extent by new war conditions, 
which might result in the use of some of their factories 
for the production of other needed articles besides motor 
ears, those left in the industry will be able to supply, 
with 
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Motor trucks used by our marines in Haiti 


Owing to our unequalled facilities and the great 
strength of our automotive industry, the new American 
Army should be the most completely motorized of any 
in the world, and this will be an asset that cannct be 
passed by lightly. The vast number of motor trucks 
that will be required can be appreciated by consideration 
of the fact that it will take 8,000 trucks of one and one- 
half tons capacity, 6,000 of two tons capacity or 4,000 
of three tons capacity, to maintain the proper supply of 
food and munitions for a force of 500,000 men such as 
it is proposed to raise as a first unit of our large land 


replace the inevitable wastage. 

The last annual report of the Quarter- 
master General of the Army reviews, in 
great detail, the experiences of our motor transportation 
department. The first motor truck for carrying supplies 
in the United States Army was procured in June, 1907 
and since that time the department has made consider- 
able progress in developing motor trucks for transporte- 
tion purposes. The development of this important 
branch of our service was held back by the same short- 
sighted national policy that has retarded the genera! 
development of the Army for many years past. This is 
no fault of the officials as the head of the Army, as 
appropriations for even vitally important Army depart- 
ments have been very limited, At the 





new product, all the motor vehicles that our 
greatly enlarged Army will need. This 
demand will be met just as fast, if not 


faster, than the Army can be organized 
to use them. The state of our automobile 
industry and the magnitude of its product- 
ive capacity is such that unless some un- 
foreseen emergency should present itself, 
our Army will be supplied with new trucks 
built especially for it, and our industrial 
organizations will not be deprived of their 
transports. There is no other country or 
combination of the world 
that could meet a demand for motor ve- 
hicles such as we 
successfully. 
While most of the trucks are now used 
in the Quartermaster’s Department of our 
Army, plans in the making will result in 
their use by nearly all branches of the staff 
and line. Armored cars will be used for 
reconnaissance purposes; heavy “tanks” 
and powerful land dreadnoughts must be 


countries in 


are about to meet so 





offensive 





start of the trouble at the Mexican border 
a call was received from the Southern 
Department for two motor truck com- 
panies, each consisting of 27 motor trucks 
of one and one-half tons capacity. By the 
end of the fiscal year, 1916, ten motor 
truck companies each containing 27 motor 


(Continued on page 502) 


What a Soldier Eats 


[* view of the current discussion of food 

matters, it is of interest to learn just 
what a soldier is supposed to eat in the 
course of a day’s work. Those of us who 
do not care to model their own diet after 
this officially approved .standard can at 
least amuse themselves by using it as a 
basis for calculating how long the visible 
supply of things to eat will last. We 
accordingly reproduce herewith a photo- 
graph of a collection of foodstuffs con- 








built for purposes. Portable 
workshops and power plants, wrecking 
outfits, field kitchens, searchlights, am- 


Photo from American Museum of Natural History 
Comparative value of the food rations of different soldiers’ 


stituting a typical daily field ration of the 
United States soldier; the criginal may be 





bulances, signal corps supply 
wagons, wireless outfits. en- 
gineering corps equipment, 
tank wagons, trench digging 
and road building machinery, 
artillery caissons and limbers, 
ete., ad finitwm, all must 
and will be motorized; and 
the United States has n early 
all the necessary driving 
and maintenance personnel in 
the form of a motorwise 








seen in the main entrance hall of the 
American Museum of 
Natural History, in New 
York. 
Most of the items are 


familiar enough, though two 
or three of them pos 
certain flavor of 
It is not, however, so much 
the question of identity that 
is the burning one as it is 
the question of quantity. 
On the day represented by 


Sess a 


mInystery 








citizenry, already available 


as : Photo from the Museum of Natura! H 
to be drafted into the service. 


istory 
A day’s ration of the United States soldier, which represents a food value of 4,199 calories 


Sam's 


this ration Unele 
(Concluded on page 505) 








4388 


SCIENTIFIC AMERICAN 





May 19, 1917 


Building the Emergency Fleet 


Plans for the Construction of Wooden Ships at the Rate of Three Per Day 


eee the bewildering and contradictory stories 

published recently in newspapers regarding the 
building of the emergency fleet, two facts stand out in 
great prominence. The United States is about to start 
in the shipbuilding business, under the name of the 
United States Shipping Board Emergency Fleet Cor- 
poration, with a capital of $50,000,000, fully paid in, 
non-assessable and non-dividend paying, and—not a 
single keel has yet been laid down for a single one of the 
1,000 ships Uncle Sam is supposed to be in such a hurry 
to build. 

Many ship yards are preparing ways, but in no yard 
as yet is a single hammer falling, a single saw buzzing 
through lumber for a single ship of the emergency fleet 

To those who are familiar with the situation, this latter 
is not necessarily surprising, or indicative of unnecessary 
red tape and delay. ‘Make haste slowly’’ has been 
demonstrated to be a first-class way to build a canal 
which no one else could dig, and constructing a thousand 
bottoms is, if not a task, as big as cutting through forty- 
some miles of land and making the cut “stay put,’ at 
least some sizable task 

Plans for the vessels are now complete and if the 
present ones, by Theodore Ferris, naval architect of 
New York, and the specifications approved by the 
United States Shipping Board, are the final word, keels 
will be laid in the near future 

The shipbuilding program is by no means to be con- 
fined to the building of wooden ships, although they will 
undoubtedly make up the greater part of the emergency 
fleet. But the Shipping Board is doing all that can be 
done to stimulate the building of steel ships, and it is 
hoped that before many days have passed, keels of steel 
freighters will be laid down in many of the yards able 
to push such work rapidly to completion. Obviously, a 
ship yard capable of turning out wooden ships can be 
constructed with a much smaller outlay of capital and 
in much less time, than can those equipped for building 
with steel. Therefore, steel bottoms, at least in the 
immediate future, must come from yards already in 
existence, whereas wooden ships will be built not only 
in existing yards, but in many new ones 

The emergency fleet will be built, if not in every ship 
yerd on the Atlantic, and Gulf, and Pacific Coasts, at 
least in a great many of them. Shipbuilders are given 
to understand that the thousand ships do not, by any 
means, represent the maximum number which may have 
to be built. A thousand is a convenient number to 
begin on, but the number wanted is indefinite—it is 
only known of that number that it must be ‘“‘enough to 
beat the submarine.”’ 

Shipbuilders of the country are being interested in three 
ways, all potent 

First, patriotism 
already in existence on which to lay keels, and the 
proffers of responsible business men to invest the amount 
necessary to provide additional ship yards, shows that 
the shipbuilding interests are more than ready to “do 
their bit.” 

Second, the price. It is estimated these ships will 
cost the government about $300,000 each. But the 
price paid the builders will be the cost of material, plus 
the overhead cost, plus ten per cent of all cost, as the 
profit At first sight ten per cent may not seem a profit 
big enough to interest capital. But it should be noted 
that the ten per cent is upon the cost, and the cost is 
paid, not by the private capital invested, but by the 
United States. The actual capital necessary to be in- 
vested in creating new ship yards is comparatively small, 
and the Government will finance both the labor and 
material charges in monthly payments as the work is 
So the ten per cent profit is by no means un- 


The number of offers of ways 


done. 
attractive. 

The third lever 1s not in evidence as yet, save in the 
minds of newspaper scribes, and the back of the heads 
of every one concerned. The United States Government 
undoubtedly has the power and unquestionably will use 
it, if necessary, to construct its own ship yards and to 
commandeer every existing ship yard, if there should 
not be a sufficient response to patriotism and ten per 
cent on a loaned capital should not prove to be suf- 
ficient inducement 

One million two hundred thousand feet of lumber is 
the estimated amount which will be required for each 
ship. Naturally those localities where lumber is readily 
available will turn out ships both faster and more 
cheaply than those portions of the seaboard to which 
lumber must be shipped. But cordial coéperation by 
railways is promised for shipyards located some dis- 


tance from forests. In this connection it is noted that 


not only will the Pacific Coast, adjacent to almost 
unlimited lumber, undoubtedly be a potent factor in the 
carrying out of the only practical submarine beating 


By C. H. Claudy 

plan so far devised, but the Gulf Coast should come in for 
a large share. Not only has it a tremendous lumber 
supply near at hand, but the southern labor market is 
well stocked. Negro labor is perhaps not skilled in 
ship building, but these ships will be, as far as possible, 
standardized and simplified, and the specifications, at 
least so it is hoped by every practical shipbuilder, will 
eliminate much of those features of ‘“‘regular’’ ships 
which require highly skilled labor to produce. It may 
perhaps, be stretching a point to denominate the probable 
final plans as promising a fleet of glorified scows, but the 
ships will certainly lack something of the grace, lines 
and speed of an ocean greyhound, if losing nothing in 
seaworthiness and sturdy carrying capacity in spite of 
its speed of building and simplification of construction. 

It was first proposed to put Diesel oil engines in these 
bottoms as power plants, but it was speedily ascertained 
that this was not possible. The Diesel oil engine is 
not built in this country to any extent, and it is obvious 
that speed of hull building will go for nothing if power 
plants cannot be provided with equal rapidity. Hence, 
it seems hardly open to question that steam will be the 
motive power. A minimum of 1,500 horse-power will 
be needed, oil will be used as fuel, and it is stated on 
authority that both reciprocating and turbine engines 
will be used to drive both single and twin screws. 

Investigations by the Shipping Board have demon- 
strated conclusively that delays in putting these ships in 
service will not come from engine builders, of whom 
there are enough to supply power plants faster than they 
could possibly be used. 

After the first keel is laid, it is calculated that the 
vessel will be four months on the ways and six months 
between keel laying and commissioning. After the 
first six months, these ships should be ready at the rate 
of three a day, or approximately 1,000 completed by 
January Ist, 1918 

It is planned to give these hulls a speed of ten knots in 
ordinary passage, but to provide them with boilers 
sufficiently oversize to allow a forced draft to extend 
this speed to 12 knots. It is well recognized that, in- 
asmuch as many enemy submarines have a surface speed 
of 17 knots, it is hopeless to try to make the emergency 
fleet with heels swift enough to be shown to the enemy. 
All that can be done is to give them the average speed 
of the average cargo vessels, and to provide them with 
ample means of defense in the form of guns. This part 
of the plan is being worked out in the Navy Depart- 
ment, which will provide the ordnance and ammunition, 
by which these cargo carriers, designed to beat the sub- 
marine by carrying food and material across the water 
faster than the submarines can sink them, will also 
become, perhaps, offensive war vessels as far as sub- 
marines are concerned. 

Mr. William Denman, Chairman of the United States 
Shipping Board, and President of the Emergency Fleet 
Corporation, has devoted a great deal of time and much 
expense to working out the tremendous number of de- 
tails in connection with so great an undertaking. A 
corporation lawyer with much experience in shipping 
matters, Mr. Denman has thrown himself heart and soul 
into the work and is vitally interested, from patriotic 
motives alone, in seeing it a success. As an instance of 
his far-sighted policy, consider his plan in relation to the 
arming of the emergency fleet. He believes that these 
guns, properly manned, may be an offensive as well as a 
defensive asset to the United States. But he also 
believes that the ships offer a wonderful opportunity 
for the merchant marine of the future. To this end he 
proposes to raise and train efficient gun crews from young 
men of the Middle West, as far as he can get such to serve, 
believing that there is not likely to be any better 
opportunity of interesting the great inland section of this 
our country in the merchant marine and showing it the 
needs of a merchant fleet not only for the present war 
emergency, but for future times when the warfare on 
the sea shall be only a commercial one. 

For these boats, designed as an emergency measure, 
would be entirely serviceable for cargo work for years to 
come. Their lives, perhaps, would be less than those of 
stauncher wooden vessels, made by experienced ship- 
builders of carefully selected and well seasoned timber, 
but they will undoubtedly outlast any war the world is 
likely to have, and be a peace factor for many years to 
come. 

To be of a probable five thousand tons displacement, 
these cargo ships will carry 3,200 gross tons of cargo, and 
be designed solely as such. It is possible that some 
might be turned into troop transports if the need arose, 
even if very uncomfortable ones, but their main function 
will be the hauling of foodstuffs and supplies, and they are 
designed with that end only in view. 

One of the really difficult problems which President 


Denman and General Goethals, Director, have to face 
is that of officers and crews. A minimum of 35 men will 
be required to take one of these vessels across the 
Atlantic, which means a merchant navy personnel of 
35,000 men. In all probablilty the officers can be re. 
cruited from our present merchant marine, where eyen 
third mates frequently have masters’ certificates. But 
trained engineers, gun crews, deck hands, wireless 
operators, and sailors are not to be found in any gyeh 
quantity as is needed, particularly in view of American 
shipping laws which have awkward restrictions as to the 
nationality of officers and crews. It is, perhaps, not 
impossible that these laws may be modified, if the need 
is demonstrated, as an emergency measure. Another 
possibility is the establishment of merchant marine 
training ‘‘camps’’—the camps probably to be the first 
vessels of the emergency fleet to be launched, to giye 
intensive training in the several branches of sailor's 
work to those young men who prefer this variety of pa- 
triotic service to other branches of Uncle Sam’s Army or 
Navy. 


Cooperation Between Business Men and the 
Schools 
By Benjamin ©. Gruenbery 


frnom an era of utter scorn on the part of the business 

man and indifference on the part of the educator, 
we have evolved into one of mutual aid that promises to 
give vitality to schooling and efficiency to business, 
The “Cincinnati Plan” of vocational education, as 
described editorially in THe Scientiric AMERICAN for 
June 26th, 1915, has been extended and adapted to a 
large variety of situations, and has shown itself suffi- 
ciently plastic to fit into the training of commercial and 
mercantile workers as well as of mechanics and engineers. 
In New York City, where in February of 1915, the plan 
was introduced into a number of high schools, there 
are at present over 100 firms and corporations coéperat- 
ing with the public schools in the training of about 500 
students. 

The fundamental idea in the plan is to utilize business 
equipment and business experience, whether in shop, 
office or store, for educational purposes. It is out of the 
question for the schools to maintain complete and up-to- 
date equipments in the various lines of technical activity; 
and it is quite impossible for them to carry on their 
technical instruction under the ordinary business con- 
ditions. It is equally impossible for the work of the 
business establishment to be interrupted for the purpose 
of giving instruction to beginners. Under the co 
operative plan each establishment makes its appropriate 
contribution to the training of the young workers, with 
a minimum of cost and a maximum of return. 

At present all the students receiving training under the 
coéperative plan are supposed to have completed one 
or two years of a high school course—commercial or 
technical. The balance of the course is spent partly in 
the school and partly in the shop or office or store. The 
time is usually one week, but should need arise this may 
be changed to suit special conditions. The students are 
assigned to their work in pairs, one of each pair attending 
school while the other is at work. The students receive 
the usual rate of pay for the time they spend at work. 
The school activities are coérdinated to the work, and 
the latter is analyzed for the purpose of finding the most 
profitable arrangement of processes and operations, from 
an educational viewpoint. 

Of the 500 girls and boys now studying under this 
system o/ codperation, some are learning the machinist’s 
trade, some business organization from the side of the 
administrative office, some the publishing business, 
some retail selling and some are becoming high-cla# 
dressmakers. A number of the large public service 
corporations are working out details for codperation 
with the public schools, and will probably start in the 
near future. Many large employers of skilled labor até 
mourning the death of the old apprenticeship syste® 
while their rivals in business are adopting this coéperativé 
system and through it solving the problem of training 
their workers for present-day conditions. 

This brings us to the chief difficulty encountered @ 
developing the plan in a comprehensive way. It is not 
necessary to go to the High Schools to secure worker 
who can perform simple mechanical operations. It # 
necessary, however, to go there to get workers 
of looking beyond the mere performance of these oper 
tions, of comprehending their relations to one 
and to the business as a whole, of meeting in 
the thousand and one emergencies that are co 
arising in the factory. Unfortunately, most employe 
and managers have not the imagination to foresee 

(Concluded on page 500) 
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Recent Chemical Developments 


ROTEIN is the name given to a group of bodies 

needed for human food. They are very complex, 
and aside from the fact that they contain nitrogen, we 
shall say no more about their chemical nature. Other 
classes of foods do not of necessity contain this element, 
and yet we must have it, in proteins, to live. 

We get proteins when we eat meat, beans and fish. 
It is not to be found in appreciable extent in other 
vegetables than in the bean family. Meat is the usual 
way we get it, if we can afford it, but there is not enough 
meat to go around. Beans are plentiful and could be 
made much more so if the soya bean were introduced, 
but the art of cooking has not advanced enough to make 
them acceptable as a steady diet. Then comes fish, 
and concerning fishing, we may say that in the art 
(which needs no change) and in the craft and business 
(which do need change) we are stili medieval. 

When we consider how a beef critter or a pig is utilized 
in the stock yards and packing houses, and compare 
that with the happy go-lucky A. D. 1492 Portuguese 
methods of the fish industry, it seems as though it were 
about time to sit up and take notice. The sea is still 
there and there are a great many things besides sub- 
marines in it. Very few of us really know anything 
about fish, and a talk with one of those rare men who 
have studied the nature of fish and their ways, as a 
science, is one of the most illuminating of adventures. 
Single fish lay millions of eggs at a time, and there 
is a renewable supply of protein in the sea for all the 
world. 

I said that in fisheries we were back in 1492. It may 
be necessary to modify the statement a little, just to 
save my face. There are steam trawlers and steam 
drifters and they have increased the cod and herring 
catch. And here and there the edge of the cover of the 
greater value of fish is being lifted. Here and there, too, 
we find men who have been working on the industrial 
problem and men of science who have been engaging in 
the pioneer work that precedes better conditions. The 
use of fish oil in the paint industry has been for a number 


of years an accomplished fact. Fish oil is also hardened, 


More Fish 
By Ellwood Hendrick 


turned into a solid fat by means of hydrogen, and lo and 
behold, it loses its fishy smell in the process and becomes 
as good for cooking as beef tallow or hog lard! But this 
does not give us protein; the protein is not in the oil. 

In order, however, to make fish economical and to 
bring it to us, these side lines must be prosecuted so 
that in the end, the protein may be cheap. One pro- 
ducer seems to be pointing the way of advancement. 
If there are others it will be good to hear from them. 
This concern treats the cod family, which may be re- 
garded as the beef of the sea, while herring have been 
referred to as the pork. The meat is made into bone- 
less cod, the livers are cooked and pressed and the oil 
from them is refined by the Baskerville process into the 
highest product. The skins are 
converted into high-grade glue and successful experi- 
ments have already produced a very fine quality of 
leather, while the fins and bones and residue of the skins 
and livers go into fish meal. This the United States 
Bureau of Agriculture is earnestly urging farmers to use 
as poultry and cattle feed. It furnishes protein for live 
stock. The menhaden oil might produce a 
great deal of fish meal, but it is easier to sell the pulp for 
fertilizer, for which there is always a good demand. 
This is because fish fertilizer contains fixed 
nitrogen in abundance; but why use a good stock feed 
for manure? That’s what we’re doing, though. 

Heads as well as bones are useful for glue, and the 
demand for glue is so great that it seems a shame to waste 
this good material which may be made available in many 
industries by scientific and intelligent handling. In 
1914 the United States consumed $12,000,000 worth of 
glue. 

The fishing industry has odd troubles, and one of 
them is bait. There is plenty of bait and there is great 
demand for it, but merely because of lack of business 
coérdination and the expenditure of some capital in the 
right place, bait is scarce and high and wholly unpro- 
curable at times. This may be remedied, and I am 
informed that measures are under way to do so. 
trouble with the bait problem is that it has been made a 


grade of medicinal 


pressers 


natural 


One 


subject for diplomatic discourse and convention rather 
than a riddle for science and business to solve. 

The catch of cod, haddock, hake and pollack has 
increased every year but the price of fish has gone almost 
beyond the ability of the packer to buy. Codfish, 
skinned and boneless, has risen from ten to twelve cents a 
pound ot only a few years ago, to twenty and twenty-five 
cents now The tonnage, however, could be greatly 
increased. The cod is there. 

The annual European catch of herring was approxi- 
mately six million barrels before the war. Thirty years 
ago Great Britain produced about 800,000 barrels per 
year, against 4,500,000 barrels in 1914. 
twists in the herring trade. Orthodox Jews in Europe 
and America consume a great part of the British, especi- 
ally the Scotch, cured output, while Germans, Poles and 
Scandinavians take the Dutch and Norwegian cures. 
There is an abundance of herring along the Atlantic coast 
of America, but the annual catch, exclusive of sardines, 
does not 250,000-barrel mark. The only 
apparent reason why this is not greater is that we don’t 
seem to have got around to it yet. 

As with meat, so with fish; the demand is greater than 
the supply. The meat industry is coérdinated and 
economical in its practices. The trouble is the lack of 
raw material; of meat on the hoof. This is not the 
difficulty with the fisheries. The raw material is at 
hand; the fish are in the sea. The troubles are, bait, 
coérdination, scientific procedure, refrigeration, trans- 
portation and the utilization of waste materials. I am 
not posted on the salmon industry of the Pacific coast, 
but from all I can learn of the cod and herring industry 
of the all-American side of the Atlantic, it needs shaking 
up. We do not need a trust formed after the manner of 
the palmy days, with preferred stock given for any old 
shacks on the shore and common stock “ floated’’ in the 
air. But the time is ripe for men of substance to begin 
at least tentatively, the greater development of the fish in- 
dustry so that under enlightenment and the guiding hand 
of men of science, coupled with good business methods, 
their ships may multiply, the while they feed the people 


There are odd 


exceed the 





Correspondence 


[The editors are not responsible for statements made 


in the correspondence column. Anonymous communi- 


cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.] 


American Shipping and Foreign Trade 


To the Editor of the Screntiric AMERICAN: 

In the reading room of this hotel I picked up your issue 
of February 17th, 1917, and was much impressed by the 
article by Prof. G. A. Aerts entitled ‘“‘One Phase of Our 
Commercial Preparedness.’’ Having traveled for several 
years through Scuth America and lately through Japan 
and China, I can testify to the accuracy of many of the 
statements in the above article, and I can add that only 
this week another steamship line was decided upon to 
link China and Japan with the West Coast of South 
America. 

I have found many Japanese manufacturers thoroughly 
inbued with the determination to win the trade of South 
America, and I regret to say that my experience leads 
me to expect that they will succeed in many lines. 

I set myself the task of finding out why this should be 
so, and although I have not yet finished my researches, 
there are several reasons that stand out so prominently 
that I am tempted to add my humble note of warning 
to our American manufacturers. 

One of the most important levers used by the Japanese 
is the question of freight rates, and I will quote my own 
experience: 

I have been paying $50 a ton for a certain line of goods 
from Antofagasta, Chile, to New York, whereas I can 
ship the same ton from Shanghai to New York, via the 
Panama Canal at less than $40. Why is this? The 
answer can be found at once by any one who reads the 
American shipping laws, and unless the new Board which 
is to control American shipping interests takes immediate 
action and leaves discussion to the ever present “kickers,” 
the American manufacturer will find himself against a 
stone wall of Japanese foresight and cheap freights. 

I know exactly what I am talking about when I tell 
you that the American manufacturer must be given an 
abundance of American ships whose freight rates are as 
muck under control as those of our Interstate railways, 
so that they can be forced to carry American goods at a 
competitive cost, and if the argument is advanced that 
American ships with American labor cannot compete 


with the Japanese, then I solemnly warn the Congress of 
the United States that a way must be found to produce 
these competitive ships even if every one of our citizens 
has to contribute a pro rata of the expense in the form of 
extra taxation. 

One more warning will I give, and that applies to 
awakened Russia: This country is advancing at such 
terrible strides that even five years from today her 
imports will have outstripped imagination. Let our 
Shipping Board carefully consider how this Russian 
giant is to be fed millions of tons of American goods, 
and let the decision be put into practice within six months 
at the latest. 

I have my theories on how this should be done, but I 
feel they are too humble to be offered to men of such 
marked ability as constitute the newly created Board; 
but to American manufacturers I will say, ‘‘ Watch Russia 
carefully.” 

There is a paragraph in Prof. Aerts’ article, that I 
would challenge, wherein he states that American goods 
can be duplicated in Japan and then sold in South 
America. Now, I happen to know that this cannot be 
done if the American manufacturer has protected himself 
by patents and trade-marks in South America. Part of 
my work has consisted of running down infringements 
and bringing suits in the South American courts, and I 
must say that with the sole exception of Chile, I have 
won every case, and have found the laws fully ample 
and the courts anxious to do full justice to the legitimate 
manufacturer. In several of those countries the holder 
of the registration has the right to confiscate an imitation 
wherever found, even at the customs house. 

Even in Chile there is now a bill before their Congress to 
amend the law so as to give full protection. The trouble 
has been that the law was so worded that the courts held 
that an article was not an infringement unless it was a 
perfect reproduction of the article imitated, but this is 
taken care of in the new law, which I helped to frame 
while in Chile. 

I think it would be bad policy to allow Prof. Aerts’ 
suggestion to go unchallenged as leading our manu- 
fac‘urers to believe that it was a waste of money to take 
out patents and trade-marks in South American coun- 
tries.. My own experience shows that the very opposite 
is true, and I have had ample opportunity to test those 
laws. 

E. C. pe ViLLAVERDE. 
Astor House Hotel, 
Shanghai, China. 


The Shadows of Jupiter 


To the Editor of the Scientiric AMERICAN: 

I was one evening gazing absently at the stars through 
the window of my room, when my attention was sud- 
denly caught by the appearance on the window-pane 
of shadows the like of which I had never seen before. 
They outlined very clearly part of the uppermost 
branches, with leaves and thin bonghs, of a tree 90 feet 
high and at a distance of more than 100 feet. The 
window-pane was in that part covered by a thin layer 
of very small drops of water; the blurred image of 
Jupiter, surrounded by a halo of perhaps 6 inches diam- 
eter was visible through this translucent screen and the 
field of vision where the shadows appeared censisted of 
that spot illuminated by the planet. Despite the enor- 
mous distance the shadows possessed the same degree of 
sharpness as cast by the sun or moon at_a distance of 
between 2 or 3 feet. I had not studied the phenomenon 
long before I noticed another remarkable feature: 
that was the great speed with which they moved through 
the field of vision. A leaf, for instance, would emerge 
in the upper right part, traverse the screen with a speed of 
1 inch in 8 seconds and disappear in the opposite part. 
It was fascinating to watch this parade of shadows. 

It is probably the only way to see the rotation of the 
earth without costly instruments. 

I made at once a practical application of my discovery. 
There was a high spruce whose topmost shoot I wanted 
to measure. I moved in such a position as to see one 
end of the shoot projected on the screen, marked the 
place where it appeared, then did the same with the 
other end; the distance between the marks was the 
dimension wanted. 

I have not yet had time to try other sereens and 
luminaries, but think that Sirius ought to be as efficient 
as Jupiter. W. 5S. Grivpenpera. 
Masaby, Finland. 


Fighting Submarines from the Air 
To the Editor of the Scipntiric AMERICAN: 

It seems to me that the only efficient way to deal with 
submarines is from the air. Consequently, every mer- 
chant ship should carry two or more hydroaeroplanes on 
inclined boards from which they could immediately slip 
into the sea and then take flight and throw bombs on 
the sighted submarine, and that the submarine chasers 
should be nothing else than swift small motor boats, 
simply fitted as hydroaeroplane carriers. 

New York. H. Marcuistio. 
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Motor truck loading itself by means of a derrick 


Hauling up a sewer pipe by means of the truck’s own power 


Mechanical Aids In Loading and Unloading Trucks 


Reducing to a Minimum the Idle Hours of a Commercial Motor Vehicle 


— ORETICALLY a motor truck will replace as 
its power, speed and carrying capa- 


Thus 


of three miles an hour, and a four- 


many horses as 
city will permit if one horse is able to haul two 
tons at an average rats 
ton truck can run at twelve miles per hour, we see that, 
vhen operating, the mechanical conveyance will replace 


eight horses But note those italicized words ‘‘ when 


operating."" No matter how excellent the material, 
design or workmanship entering into the 


a truck, it is only when 


By John S. Harwhite 


ability which is the basis of many of the most ingenious 
schemes designed to facilitate loading and unloading. 
For example, in the rear dumping type of coal dealer’s 
or contractor’s truck, a long vertical cylinder located 
directly at the rear of the driver’s cab is used as the 
basis of a powerful hydraulic pump, operated by a special 
gear or clutch which may be thrown in mesh with the 


main shaft of the transmission. The forward, movable 


which consist of a rigid upright and system of chaing 
and pulleys operating on a winch or drum driven by the 
same transmission or clutch shaft. 

Probably one of the most useful devices on coal trucks 
is that which combines both the elevating and tilting 
principles. The tilting body, it will be understood, is 
employed generally to obtain quick discharge of the 
load to a point on the ground, or lower. If the chute 
through which the coal is to be delivered, 
is long, as in the case of a coal window 





onstruction of 
work that ad- 
f these qualities can be 


the vehicle does useful 
Vantage of any 
assuredly, 
A team of 


+ loading or unload- 


obtained And standing still 
doesn’t represent useful work 
mules can stand still at 
ing platform aimost as efficiently as an 
inert motor truck, and therefore the greater 


amount of standing still, the more closely 


does the motor truck approach the effi- 
ciency of the horse or other draught 
animal 

lransportation nanagers ind~=_ truck 
designers have therefore concentrated 


their efforts on the installation of devices 


which will reduce to the lowest point the 
inactive time of motor trucks spent at 
loading and unloading points In many 
instances they have borrowed a leaf from 


the book of the builder of the horse-drawn 


coal truck and have included the hand 


operated dumping and elevating devices 


used for the quick discharge of a load of 


coal It is but natural, however, that the 








set a few feet back from the curbstone, 
the inclination will not be sufficient to 
enable the coal to slide, unaided, to 
its destination. Under these conditions 
it is necessary to elevate the body as 
well as to tilt it, so that the load 
will not only follow the force of gravity 
and move toward the rear of the body, but 
will start from a point sufficiently high to 
cause it to slide rapidly down the chute, 
To lift from two to six tons bodily into the 
air, and then to tilt this to the proper 
angle, requires more strength than two 
average coal drivers should be expected 
to exert. Through the medium of engine 
driven gears, however, acting on a set of 
X-shaned legs, the entire load may be 
raised and tilted to the proper inclination 
in a few seconds, so that, not only can the 
load be delivered to a coal window several 
feet away from the truck but the clearance 
will be sufficient to enable the chute to 
pass over a picket fence of the ordinary 








actual lifting of a load weighing two or 


more tones requires such an amount of 


mechanical reduction, in order to obtain 
the necessary power, that the time consumed closely 
approaches, in some instances, that required by two men 
with shevels 

One of the chief advantages of a motorized hauling 
system in this connection lies in the power which the 
engine or electric motor is able to exert while the truck 
itself is 


standing still, It is this power-producing 


Powerful winch mounted on a motor truck 


end of the dumping body is attached to the piston which 
operates in this cylinder and which is forced upward as 
the oil is pumped. Naturally, the operation of a lever, 
which releases a valve holding the liquid in the cylinder, 
allows the unloaded body to descend rapidly but gently 
to its proper place on the chassis. 

The same effect may be obtained by other devices 


height. 

Methods which provide for rapid un- 
loading however, scarcely serve to solve 
loading problems, for it is obviously a more simple matter 
to slide a load out of a truck, than it is to lift it im. 
Therefore, even more ingenious are the devices intended 
to facilitate the rapid loading of motor-driven vehicles. 
To follow the above mentioned type of coal truck to 
the point where it obtains its load, we find that some 
form-of chute from an overhead bin, crane-operated 
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A derrick on the truck is invaluable for laying trolley tracks 


Coal truck body lifted so that the coal will pour down the chute 
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A hand operated roller facilitates the discharge of a lumber load 


bucket, or a scoop with mechanical conveyor, is in- 
variably used. Such devices are, of course, operated 
by gravity or by power, separate from that developed by 
the truck engine. A semi-mechanical device has re- 
cently been installed with great success by several coal 
companies, which have found that demurrage charges for 
loading coal cars can soon amount to more than the 
profits of the transportation of many tons of coal. This 
device consists of tilting hoppers mounted on _horse- 
drawn trucks, which are moved alongside the freight 
ear which is to be emptied. These hoppers are filled by 
laborers, while the trucks are making a previous delivery, 
and are then dumped almost instantaneously into the 
trucks when they return empty. 
these hoppers enables them to move easily from one 


The mobile design of 


freight car to another. 
The elevation of a coal truck body is not the 
sole work that can be accomplished 


by the properly installed power-operating 


transversely on the frame of a truck, enables a previously 
made-up load of lumber to be slid or rolled directly on 
the truck body with little effort. If one or more of 
these rollers is made to revolve, the load can be dis- 
charged to the point where it will tilt backward, with the 
rear end resting on the ground. If the truck is then 
moved slowly forward, the entire load may be dis- 
charged in a few moments. Many lumbering companies 
handling material which would be injured by the above- 
mentioned rather violent method of discharge, have 
devised small platforms on which the finished lumber is 
mounted and which may be lifted directly upon the 
truck over channel rails provided for the purpose. 
These platforms are loaded from benches constructed 
at exactly the proper height, so that the lumber may be 
moved straight on to the truck body. In the case of 
lumber which is so long that the rear end requires sup- 


A heavy load of lumber being slid off the truck body upon a roller table 


use of two bodies, one to be loaded while the other is 
sarried to its destination and its load discharged. Such 
a system is especially useful in the case of the depart- 
ment store or other business having occasion to deliver 
breakabie material which cannot be loaded in bulk. 
These movable crates, or bodies, may be supplemented 
by apparatus designed to facilitate their transfer to the 
truck. With such a system a body, loaded with two or 
three tons of packages of miscellaneous material, may be 
placed on a truck and the truck started on its destination 
within two minutes. The time consumed by the truck 
in reaching the distributing stations, or other destina- 
tion of the body, discharging, and returning for a fresh 
load may be spent at the warehouse or other loading 
point in carefully packing, in order of delivery, another 
miscellaneous load. 

An elaboration of this system is found in the movable 
crate or body which in itself is subdivided 
into additional sections, each one of which 





drum or winch. Large bulky loads, such 
as heavy steam boilers, structural steel, 
and the like may be loaded by the 
truck’s own power, if the cables or chains 
are connected in the manner. 
For example, two uprights, in the upper 
ends of which pulley blocks are fastened 


rigidly, and secured to the frame of the 


proper 


truck, can be used as a means of directing 
the cables passing around the drums in the 
proper direction to roll any large cylindrical 
object up the incline leading to the truck. 
Or, the pulley may be mounted in uprights 
and supports extending over the rear of 
the truck to form a derrick, and thus 
heavy loads of structural steel may be 
moved about a factory yard with sur- 
prising facility. A somewhat more elab- 
orate system of this kind is used by many 








may be loaded with material of a certain 

nature or with goods bound for a certain 

destination. For example, the department 

store delivering to a dozen substations may 
(Concluded on page 503) 


A Keyboard Machine for Sorting 
Letters 

HERE has recently been developed 

and is now in use in the Chieago post 
office, a machine which, both in its manner 
of werking and in its achievements, is 
to the business of letter distribution what 
the linotype is to the setting of type. The 
operator sits at his keyboard; the letters 
flit in single file across his field ef vision; 
he catches the post office or address on 
each passing envelope, strikes the proper 
key, and the machine attends to all the 








lighting companies for the installation of 
telegraph poles, lamp posts and the like. 
An upright to form a derrick extends from 
the rear of the truck while a cable passes 
through the pulley located in the top of this upright and 
By this 
outfit, a large telegraph pole or lamp post can be brought 


is wound around the motor-operated winch. 


to an upright position, raised above the ground and so 
maneuvered as to be set easily and gently into the hole 
previously dug for it. 

Probably one of the most difficult problems which has 
been presented to the truck designer to solve is that of 
the successful handling of loads of dressed and undressed 
lumber. Lumber is, at best, a bulky material, requiring 
a length of wheelbase not always found on the average 
truck. Because of its very length, however, such a load 
lends itself especially well to the use of rollers, both for 
loading and unloading. The use of these rollers, placed 


Saying the time of loading and unloading by the use of interchangeable bodies 


which may be raised bodily off the chassis 


port in addition to that provided by the truck body, 
the semi-trailer on which the rear end of the load rests 
may be used. This semi-trailer consists of only two 
wheels and an axle, connected by means of a tongue to 
the rear of the truck. 

Because lumber is bulky, rather than heavy, it has 
often been found advisable to employ four-wheel trailers 
in addition to the load carried on the truck itself. There 
may be two or more of these trailers to each truck, one 
set being loaded while the other set is being transported 
to its destination. 

For material which cannot be loaded quickly, the 
movable crate or body section has become almost in- 
dispensable. Such a system involves practically the 


details of conveying that particular letter 
to the appropriate compartment, where it 
joins other letters having the same destina- 
tion or routing 

As our cut shows, in addition to the rank of compart- 
ments into which the letters are to be distributed, the 
machine consists of two essential parts—the keyboard, 
and the erect carriers attached in a long series to the 
endless conveyor belt that passes over these compart- 
ments and back again under them. Each carrier has a 
row of triggers along the bottom, and at the upper edge 
of each compartment stands a tripping mechanism 
This mechanism occupies a different position on each 
compartment, while all the separate triggers on each 
carrier are independently adjustable. The letter drops 
out of the carrier only when all the triggers that have 
been set are tripped; and of course it is possible to set 


(Concluded on page 5038) 

















Sorting letters by machine in the Chicago Post Office 





Close view of the keyboard of the letter sorting machine 
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Plants That Water Themselves 


N English correspondent points out a neat scheme 

for saving the horticulturist’s time by making his 
plants water themselves. The pots are arranged about 
a large central bucket which is kept filled with water. 
Strips of flannel are placed with one end in this bucket 
and the other embedded in the soil of the pots. By 
capillary action the water passes along the flannel and 
eventually reaches the pots, keeping the soil moist to 
the exact degree demanded by the varying nature of each 
plant, and maintaining this moisture for a long time 
attention than refilling the big bucket. 


without other 


A Squash That Grew With 
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When we contrast the normal texture of the squash 
with that of tree trunks and roots, and cast our eyes 
upon the table showing the growing force of the former 
despite this apparent disadvantage, it is not to be 
wondered at that growing trees displace the best laid 
pavements and are able to disrupt rocks and buildings 
if once they can gain the entering wedge. 


The Prolific Soya Bean 


HE soya bean is one of the most promising 
of vegetables. It provides oil and food for man 
and beast. Given enough soya beans and granted 
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is another good solvent for soya bean oil; it is not of. 
fensive in odor and it is not poisonous when given to 
cattle in comparatively large doses. It is neither jn. 
flammable nor explosive. Off-hand, it would appear that 
tri-chlor-ethylene was better and safer in every way than 
naphtha, but it appears that when it has been used as q 
solvent for the oil in the pressed meal of cake a consider. 
able number of cattle have died from eating it. Now 
since the cake is grand feed for cattle and the tri-chlor. 
ethylene is not poisonous, something must have hap- 
pened, and it appears probable that a chemical reaction 
takes place between these two harmless bodies which 
produces a poison. It is not 
known what the reaction is, 





a Force of Two and 
One Half Tons 
AN article in a_ recent 
4 issue of the ScrenTIFIC 


AMERICAN SUPPLEMENT re- 


calls to the writer a most in- 
teresting test of the power 
latent in a growing plant, 
made at the Amherst Agri- 


cultural College so long ago 
that it is probably old enough 
to be new sgain 4 young 
squash vine was seiected and 
placed under conditions most 


favorable for growth A 














The Current Supplement 

HE discovery of the X- 

Rays was a matter of 
very considerable value to 
science in many directions. 
A review of the subject, in- 
cluding modern methods of 
employing these rays will be 
found in the current issue of 
the ScrEnTIFIC AMERICAN Spp- 
PLEMENT, No. 2159, for May 
19th. Such a large propor- 
tion of the world’s supply of 
optical glass, and lenses for 








fertilized, and 


when the young squash was 


flower was 


well started it was 
under a steel harness and in 
a wooden cradle in such fashion that its expansive force 
was free to play against a lever, while the squash itself 
was protected from crushing under the weights which 
it was expected to raise by means of that force 
Our cut shows the general arrangement 
harness, squash, lever arm, fulerum and weights. At 
first an iron bar one inch square was used as a lever; 
then a larger bar of steel, then a chestnut plank, then one 
of seasoned white oak, and finally a chestnut block five 
by six inches and nine feet long; but even this had to be 
strengthened by a plate of iron four inches 
wide and half an inch in thickness. The 
time to 


placed 


of cradle, 


fulcrum was also renewed from 
time, as the weight increased 

The following table shows the in- 
credible mechancial energy developed by 
the growth of this squash: 


Aug. 21 60 Ibs. Sept. 13 1,200 Ibs. 
22 69 Ibe. 14 1,300 Ibs. 
23 91 Ibs 15 1,400 Ibs. 
24 162 lbs. 27 1,700 Ibs. 
25 225 ibs. 30 2.015 Ibs. 
26 277 ibe Oct. 3 2,115 Ibs. 
27 356 Ibs. 12 2,500 Ibs 
31 500 Ibs. 18 3,120 Ibs. 
Sept. ii... 1, LOC Ibe 24 4,120 Ibs. 


In addition to this, it was recorded that 
on October 2ist, when the harness gave 
out under the etrain, a weight of 5,000 
pounds was raised sufficiently to make it 
clear that with proper support even this 
would have been carried by the squash 
It was not feasibie to remove the harness 


and substitute a new one, 


The irrigating tapes of flannel that keep the 
pots supplied with moisture 





the art of preparing them so developed that they might 
be served as food having sufficient diversity and palat- 
ableness, neither meat nor fish nor fat would be needed. 
In this respect the Germans did not prepare for war 
and a blockade. 

It is marvelously prolific, and so valuable is the oil 
expressed from it that nearly every State in the Union is 
making experiments with soya beans in its agricultural 
experimental stations. The oil is used as a substitute for 
linseed oil which, owing to the uncertainty of the flax 








because it was embedded in 
the squash, which had grown 
up through the meshes of the 
harness in protuberances 
an inch and a half high. 
When on November 7th the 
harness was removed to take 
a plaster cast of the squash, 
it had to be cut into small 
pieces with a chisel 
and drawn out sideways 

It was stated in the official 
report that the lifting power 
was greatest after midnight, 
when the growth of the vine 
and the exhalation from the 


cold 








A group of self-watering flower pots fed 
by capillary action 





End view of squash, showing harness 
above and cradle beneath 


all kinds of instruments, has 
heretofore been made ip 
Germany that, outside of 
that country, there has de 
veloped a great dearth of many kinds of optical instru- 
ments, which has been greatly intensified by the demands 
of the war. All of the Allies are in great need of field 
glasses, range finders, photographic lenses and sextants, 
as well as many other instruments, and all questions 
relating to the manufacture of the glasses required 
are just now of great importance. In this connection 
the elaborate article on Glass Grinding and Polishing 
will prove of special interest, especially as it is accom- 
panied by a number of cuts illustrating the author's 
theories. The Training of the Chemical 
Student for Work in the Factory is a subject 
of wide importance in connection with the 
probiem of commercial preparedness, 
Gathering Turpentine discusses the conser- 
vation of a material widely needed in ship- 
building operations. The article is illus- 
trated by a number of excellent photo- 
graphs. Timber Decay discusses matters of 
importance to the engineer and the archi- 
tect. Most people suppose that nothing 
can exist in the frigid regions of the poles, 
but that they are by no means barren of 
life is disclosed in an interesting article on 
Life on Glaciers and Snow Fields, which tells 
of many animals and plants that thrive 
there. Sketches of some of these forms 
are shown in an accompanying cut. A 
New Use for Old Lamp Bulbs tells how to 
make a simple and useful thermostat, and 
gives an explanatory cut. Calico Printing 
reviews the origin and development of 
a world-wide and ancient call- 
ing. Other articles include 
The Septic Problem of the War. 
The Perception of Flashes of 
Light and Molds That Injure 
Paper. 


Durability of Concrete in 
Alkali Waters 


ECAUSE various branches 

of the Government use 
concrete in irrigated districts, 
where the alkali occasionally 
becomes concentrated in the 
soil, the Bureau of Standards 
undertook in 1913 an investi- 





gation of the durability of 














leaves were least. Scarceiy 





less astonishing than the 
mechanical force 
was the ability of the tissues 
chemical changes 
and the attacks of mold, 
where the rind was injured by bruises or cuts. When- 
ever fresh-growing cells were exposed to action of the 
air, they immediately began to form a periderm of cork, 
precisely resembling in appearance and structure that 
produced upon ihe cork oak, the elm, and other trees. 

The form of the squash when finally relieved from its 
labors can hardly be described, but is sufficiently plain 
from the cut. The radial objects below are the boards 
of the cradle, at the top is seen the harness. The weight 
of the squash was stated as 47 pounds, with a rind about 
three inches thick. The very small internal cavity con- 
tained seeds, apparentiy perfect and in normal numbers. 





exhibited . - 


to resist 





— es 


The squash in its cradle, and the lever bar by means of which its growing 


force was tested 


crop, is more speculative than mining stocks in its value. 
The oil may also be hardened into an edible, hard fat, 
while the pulp or oil cake is one of the very best kinds of 
cattle feed. 

In order to get as much as possible of the oil out of the 
meal the pressed pulp is sometimes further extracted by 
means of a solvent which will dissolve out the oil remain- 
ing after the beans have been pressed. Naphtha is good 
enough, but care must be taken to remove it entirely from 
the meal. Cattle do not take to the smell of naphtha, 
although they thrive mightily on their new fodder when 
it has been thoroughly removed. Now tri-chlor-ethylene 


concrete in alkali waters. 
The work has been carried 
on in coéperation with the 
Reclamation Service, the 
Department of Agriculture 
and the Portland Cement 
Association. Some 8,000 specially prepared draintile 
made under the Bureau’s supervision were installed in 
concentrated alkali soils in the western states, and & 
number of these have been taken up and tested each yeat- 
More recently a number of concrete blocks have been 
made, using aggregates now in use on different irrigation 
projects, and installed in alkali soils. These are to be 
examined from time to time for indications of disintegr@ 
tion. The results’thus far available show that conereté 
and cement draintile will disintegrate in some of the soils 
where they have been tried unless made with the greatest 
care and of the best materials. 
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Testing Leather for the 

U. S. Government 

By C. H. Claudy 

HE testing of materials 

prior to adoption or use 
is an important part of the 
work of industrial 
establishments. Material 
tests are also conducted by 


many 


the United States Govern- 
Bureau of 
many in- 


ment at the 
Standards. In 
such as steel and 
work, the 


stances, 
concrete column 
tests give an exact index of 
the strength of the material 
under actual service condi- 


tions. But for some less 











its receiving range is from 
300 to 500 miles. ‘The trans- 
mitter measures 12 by 20 
inches by 5!% inches deep, 
and the receiver 
9 by 12 inches by 
deep. 
components, the set 
prises an 
which is preferably mountec 
on the ceiling, a pair of 
telephone receivers, and a 
telegraph key 

It is due‘ to a novel trans- 
mitting system, which Mr. 
Cole has patented, that the 
remarkable 
tained with an average input 
of about eighty watts, The 
transmitter 


measures 
5 inches 
Aside from these two 
coni- 


oscillation helix 


ranges are ob- 


pivots on an 





solid materials it is difficult 
to plan tests which will re- 
produce service conditions 
with sufficient accuracy to be 
satisfactory as indicative of the real value 
of the material 

Automobile _ tire have 
tried for years to devise a testing engine 
which would simulate road conditions well 
enough to make its tests of value in drawing 
up specifications for tires. The majority 
of such machines have gone to the scrap 
heap. No tire testing engine yet devised 
is sufficiently flexible to simulate road con- 
ditions. Most tire 
depend upon actual wearing of tires on the 


manufacturers 


manufacturers now 


road for the answers to the questions they 
ask in regard to durability and construction. 

Leather is a material of great importance 
to the United States Army. Comparative 
leather tests have, so far, been difficult to 
make. Army shoes are bought according 
to specifications which may demand, for 
instance, ‘‘the best grade of oak tanned 
leather for the soles.’’ Oak tanned leather 
in the leather trade is supposed to be the 
best and most durable of sole leathers. It 
is perfectly possible to distinguish between 
several samples of leather by chemical 
analysis as to whether one or all are oak 
tanned, but the results do not indicate 
whether “‘oak tanned leather’ is really 
the best wearing or, of two samples, which 
one is superior. 

Leather manufacturers and shoe makers 
have endeavored to satisfy themselves 
in regard to the wearing qualities of leathers 
by subjecting the material to an abrasive 
test. By holding leather samples of 
known weight for a definite time upon an 
abrasive wheel revolving at a known speed, 
the amount of wear is easily measured by 
weighing the samples after the treatment. 

(Concluded on page 508) 


Wartime Wireless Apparatus for Use 
on Land and Water 


T is still too soon to know what the 

present war has meant in the develop- 
ment of wireless telegraphy; although such 
news as has been allowed to filter through 
the censors tells of remarkable improve- 
ment in many directions. However, one 
of the ostensible results of the war is to be 
found in the appearance of compact, 
efficient sets for use on board aircraft and 
submarine chasers, and as a means of 
communication for artillery 




















A food distribution depot ‘‘somewhere in France” 

















Photo by Underwood & Underwood 
Powerful telescope used on the battleship “Pennsylvania” 





interrupter of special design 
which has a normal high 
period of between 250 and 

300 cycles and which is 
operation on 12-volt 
the combination of this interrupter and 
the specially-designed 
high-frequency musical note is produced 
in the distant much 
higher efficiency is claimed for this 
set as compared to other seta of equa! 
weight. The spark gap is of rugged 
design and possesses a large cooling 
surface and radiation fin in order properly 
to quench the spark. Adjustment-—which 
is seldom provided for by 
means of three machine screws so arranged 
that the sparking surfaces are kept parallel. 
The receiving apparatus of the ewitch- 
board set is tuned by means of one variable 
condenser and one coil switch for all wave 
lengths between 200 and 1,200 meters. 
‘It consists of special inductance coils, a 


suitable for 
current, Through 
induction coil, a 


receiver, and a 


needed—is 


(Concluded on page 508) 


Feeding the Armies 
HEN we speak so glibly of “feeding 
our allies’ 
realize what a gigantic undertaking this is 
Perhaps the picture 
will bring home the enormous consumption 
of food which we must meet. This is not 
the headquarters for supplying ali Europe, 
as might appear at first glance, but merely 
a distributing depot for a small section of 
the French front. Nor would the supplies 
shown here last long if not renewed. 
Multiply these huge stacks of canned 
goods by thousands to make them cover 
the entire force of fighters and workers on 
and behind all the fronts, multiply them 
by hundreds to stretch them backward 
and forward over the whole period of the 
war, and some idea will be gained of the 
demands which war makes upon the 
agriculturist. 


we do not always fully 


presented herewith 


A 40-Power Naval Telescope 

HIS illustration is of a 40-power 

telescope on board the battleship 
“Pennsylvania.” With an instrument of 
this power it is possible to clearly dis- 
tinguish objects at great distances. In 
fact, this is distinctly a long-distance glass 
It can be mounted on the bridge, or in the 
fighting top (fire-control platform) and ii is 
particularly suited to signal 








officers and advance patrols 
in military operations. In- 
deed, never before have sets 
been built, which, consider- 
ing their range, required so 
little power. 

Intended particularly for 
service on board submarine 
chasers, where the only cur- 
rent available is that fur- 
nished by storage battery, 
& Switchboard type of wire- 
less transmitter and receiver 
has recently been designed 
by A. B. Cole of New York 
city. This wireless set oper- 
ates on a 12-volt storage 
battery and requires current 
discharge of 5 to 8 am- 
peres. It has a _ sending 

















reading, to identifying an 
enemy ship by picking up 
details of its rig, armament, 
etc., which would not be 
discernible with a giass of 
less power. 

The telescope is mounted 
pivotally on a stout cylin- 
drical standard. It is ele- 
vated by means of a pair of 
levers, the operation of which 
will be clearly understood 
from the phetograph. Tra- 
versing the telescope is done 
by means of = curved rest 
which bears against the body 
of the operator. The pro- 
jection shown on the upper 
side of the telescope is a 
finder for enablirg the oper- 
ator quickly to bring the 











range with a 50-foot aerial, 
of 25 miles under average 
conditions in day time, while 


Portable wireless receiving set which weighs 


20 pounds, 2 ounces 


Switchboard type of wireless apparatus for use on motor 
boats. This station works on 12-volt batteries 


object within the field of the 
telescope. 
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Motor Tractors and Trailers 


Using the Motor Vehicle as a Locomotive 


ge -old 


AYA OTOR tractors | toda re based on the 


By Joseph Brinker 


two or more trailers, one in action behind the tractor 
while the others are being loaded and unloaded respec- 


tively at the points of pick-up and delivery, 


In turn, tractors and trailers suitable for utilization in 


these four classes of work may be divided into another 


“ 
four main classifications as follows. 1. The tractor which 


earries none of the load on its own chassis, but pulls the 


entire amount on one or more four-wheeled trailers 


2 Che tractor which carries its own capacity load as a 


conventional motor truck and, in addition, pulls a load 


Semi-trailers at the present time are in predominance 
in the trailer field because of their development from the 
In fact, a large proportion of the semj- 
trailers in use today are old horse wagons which have 


horse wagon. 


been partly rebuilt to withstand heavier loads and to 
stand up under the higher tractor speeds as compared 
with the comparatively slow horse travel. In such cages 
the conventional fifth-wheel of the old horse wagon js 
retained and supported on the rear of the tractor chassis, 
instead of the horse fore-carriage. Some of the chief 
advantages of this type are: 
Its cheapness for the man 











who wishes to change from 
animal to motor haulage 
and retain a portion of his 
old equipment; the ability 
for easy and quick maneuver. 
ing, such as backing up into 
narrow alleys or loading bays 
vehicles with 
small spaces between them; 


occupied by 


and the fact that the prin- 
cipal portion of the load can 
be carried on steel instead of 
thereby 


rubber tires and 


reduce tire cost. 








How the semi-trailer handles bulky materials; twelve automobile bodies at a single load 


This type also has the 
advantage of being discon- 
nected from the tractor by 
the use of jacks and a dummy 





| incipl t a marg# ) t ist f burden can pull 

nore than he can « n i bach This principle 
dat back to the time when the ivage man first carried 
a load on two st s tied to the ba f his horse with 
the free ends t ling the ground This was the 
beginning of the fir trailer This crude contrivance 
in turn preced i me ¢ the greatest inventions of ill 
ages, the wheel, which enabled the animal to pull many 
times what he could carry For centuries all animal 
transportation ha been ir- 
ried on with animal tractors 

nd wheeled trailers 

The mvention of steam as 
a propelling ferce for loco- 
motives and ton trains 
ol reight or pa eT irs 

nad w the tug boat th is 
harges, was but a step in the 

levelopment of the tractor 
ind sier in the 
| ncipie rem ved the ! 

When th motor t | 
| nger vehicl | 1 

mmmer tal rena iti 
t the de lop pent ot com 
paratively light power p its 
ind the invention o the 
liffere | gearing f is 
but another step to the 
tractor of today 

The motor tractor of 1917 
is essentially a vehicle of 
economy Just as the horse 


the sAVaee p illed more of 
a load on the two sticks than 
he could carry on his back, 


so does the tractor of tod 


pull more on a trailing 
wheeled vehicle than it can 
earry on ita own chassis. 
This movement of larger 


loads has tended to decrease 


the cost per unit of load 

handled—hence the economy 

of the tractor-trailer outfit. 
7 


it must not be under- 





stood from this that the 


fore-carriage, much like the 
front 
wagon, before the unloading 
operation begins, so that the 
tractor may back up under 
another have 
the latter deposited upon its 
frame and be off on its next 
trip without the usual idle 
time incident to the loading 
and unloading operations. 
Two of the greatest dif- 
ficulties of semi-trailer opera- 
tion are suitable trailer axle 
bearings to stand up at 
speeds of from 12 to 15 miles 
per hour, and the inability 
to keep the steel tires in 


wheel set of a horse 


semi-trailer, 








tractor-trailer unit is a uni- 
versal road vehicle which if 
would 


adopted generally, 


place on the wood wheels at 
such speeds, especially when 
large loads are carried. 





soive all our vehicular trans- 
portation While 
it is true that a tractor will 
haul behind it in a properly 


problems 


constructed trailer more than 
twice as much as the tractor 
itself can carry, other con- 
siderations such as rate of 
be en- 


speed, grades to 


countered, and traffic con- 
gestion enter into the prob- 
lem. Under adverse condi- 
tions, these three considera- 
affect the 


tractor- 


tons may ss 


operation of the 


trailer outfit that it may 
prove less economical than 
the conventional motor truck, 


notwithstanding the former’s 
ability to baul greater loads. 
The wise motor vehicle owner 
or prospective purchaser will 
do well to investigate and 
study all the conditions 
which his vehicies will have 
to meet before deciding up- 
on the use of tractors and 
trailers. 


The field of the motor 











Roller bearings of the type 
commonly used on_ trucks 
have not proved satisfactory 
for heavy loads and better 
lubricated plain bearings have 
been devised to meet the 
requirements. Steel tires 
10 inches wide are regarded 
as the maximum size that 
xan be welded and shrunk 
on wood wheels to give good 
service without becoming 
loose and rolling off. While 
the merits of carrying the 
largest portion of the load 
on steel instead of rubber 
tires and the use of fore 
carriages to eliminate the 
idle loading and unloading 
time of the tractor are im- 
portant advantages, the ne- 
cessity for jacking up the 
trailers to disconnect them 
from the tractors and the 
large loads carried per axle 
make semi-trailers difficult 
to move from point to point 
without a team of horses oF 
other than manual labor. 








tractor and the trailer must 
be considered: as a whole, 
for either is of no value with- 
out the other. This field may be divided roughly into 
four main classifications as follows: 1—The haulage of 


heavy loads where speed is not paramount; 2—The 
haulage of bulky loads which when placed on the largest 
truck bodies are only a fraction of the eapacity loads; 
3--The haulage of loads that are extremely long, such 
which could not possibly be 


truck 4— Where 
conditions are such that the 


as lumber and the like 


earried on the ordinary body and 
the leading or unloading 


loading time of the truck may be reduced by the use of 


Powerful modern road lecomotive; driven by a 90-horse-power motor 


of approximately the same or greater tonnage in one or 
more tractor which 
carries its own capacity load as an ordinary truck 
and additional load in a two-wheeled trailer, in which 
the load is balanced over the trailer axle and none sup- 
ported by the tractor. 4. The tractor which has no 
load-carrying body, but supports the front end of a 
two-wheeled trailer in which the load is partly carried 
by the tractor frame and partly by the trailer wheels 
and axle. This type is ordinarily called the semi-trailer. 


four-wheeled trailers. 3. The 


These two objections are 
overcome in the four-wheeled 
trailer especially when used 
after a tractor which carries none of the load. In such 


a case the loaded trailer is merely backed up to the plat 


form and unloaded while the tractor hitches to anothe® 
trailer for the return trip. 

The manufacture of the four-wheeled trailer for use im 
connection with motor-driven trucks and _ tractors 
made from motor trueks by shortening the wheelbase of 
the conventional type, began in this country in 1910 and 
1911. The tendency in the design of such trailers is @ 
build them from the motor truck down, rather thar 
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Light two-wheeled trailer in which the load is distributed 


over the trailer axle 

from the horse wagon up. This has resulted in a vehicle 
which is similar to the ordinary motor truck in prac- 
tically all respects, except that it has no engine or 
propelling mechanism 
As the ordinary four-wheeled trailer carries ap- 
proximately the same load as the hauling vehicle when 
used behind the motor truck, its parts are of equal 
Ordinary truck axles, 
and wheels carried on some forms of improved roller 


strength to those of the truck 


bearings and steered by motor truck type knuckles, are 
employed Certain of the models of this type of trailer 
are of the reversible type, that is, they may be steered 
When used behind a truck 


the rear trailer wheels are locked in position So as not to 


from either end, as desired 


turn, but when the trailer is to be backed into position 
these can be unlocked for ease in maneuvering into posi- 
tion 

Practically all forms of four-wheeled trailers are now 
fitted with drawbars equipped with some sort of spring 
device to absorb the shocks on the tractor 


transmitted to all trailer wheels has gained considerable 
prominence. . In this method type the tractor is equipped 
with 200 to 300 horse-power gasoline motors, driving a 
hugh electric generating plant whose power is trans- 
transmitted to all of the trailers to enable them to propel 
themselves. This method is quite similar to the mul- 
tiple-unit system used on our suburban railroad systems 
It has the advantage of making it possible to haul loads 
of 50 tons or more without making the tractor so heavy 
that it may not be driven over ordinary roads and 
bridges. 

While many of the tractors designed to haul large loads 
are manufactured as special vehicles, the great majority 
of those used for transportation purposes in the large 
industrial areas are conventional motor trucks with 
minor changes. If they are to be used in connection 
with semi-trailers, the wheelbases are usually shortened 
to produce a short-turning vehicle. If used as ordinary 
trucks part of the time and as tractors hauling a part of a 


Light trailer with wheels interconnected so as to track with rear wheels 


of hauling vehicle 


which plans to transport over 4,500 tons of equipment 
animals and human freight from thirty-five to fifty mile 
ehch night by using one hundred 3'4-ton motor tracks 
and approximately the same number of specially de- 
signed trailers 

The final decision that this method of moving a circus 
would prove successful was made only after the master 
mechanic of the outfit had spent considerable time in 
studying, on the spot, the operations of the army trans- 
port system in Mexico. The motorized carayan will 
consist of two sections, the parade units and the utility 
units. The bodies of the former will lose nothing in 
comparison with the gay and ornate creations which 
we are accustomed to see in our streets on the morning of 
circus day. The utility units will include, of course 
sleepers for the laboring staff, more elaborate quarters 
for the performing staff, a few motor giants for the trans 
portation of the big tent-poles and canvasses, a wrecking 


outfit, tractors, etc. Of course, the parade section will 





mechanism in starting and stopping. The 
drawbars must also be so designed as to 
permit the trailer to turn corners easily 
and to provide for its mounting obstruc- 
tions in the road or for dropping into hol- 
lows or ruts without placing additional 
strains on the tractor frame 

Most of the four-wheeled trailers used 
in ordinary commercial service are now 
equipped with rubber instead of steel tires, 
because rubber tires permit higher speeds 
to be maintained. Rubber tires cost con- 
siderably more than steel ones and must 
be replaced more often, but this advantage 
of the steel tire is somewhat offset, owing 
to the fact that rubber tires used on 
trailers are guaranteed for 60 per cent 





more mileage than those used on ordinary 





show special trailers for the eiephants, 
giraffe and other architectural oddities 
among the live stock, as well as all the 
traditional accessories of the circus parade 

The chief interest of the new project 
is of course as a motor truck proposition 
rather than as a circus There has been 
much diseussion as regards the ability 
of these huge trucks to get over the roads 
on time. The proprietors, however, have 
no apprehension on this ground. They 
even point out that they have great ad- 
vantages over the rail circus 

The latter has to move al! equipment 
simultaneously, in one train of one or more 
sections. Railroad conditions are such 
that frequently the outfit reaches a town 
too late to give the usual morning parade, 








trucks. This is because these tires are 
subjected to rolling stresses only and do 
not have to withstand the grinding strains 
that may be imposed upon the driving tires of a truck. 

Independent two-wheeled trailers which carry the 
complete loads balanced over their axles are not used to 
such a great extent as are the four-wheeled and semi- 
trailer types. There are many heavy trailers of this 
type used in trains in the mining districts for hauling 
ore, their particular qualifications in such instances being 
the ability to turn around the short corners encountered 
on the rough roads generally found in the mining districts. 
Light two-wheeled trailers mounted on pneumatic tires 
are used for carrying light loads behind small trucks or 
passenger cars at high rates of speed. 

The design of the trailer and of the tractor are depend- 
ent upon the work to be done. Some of the tractors 
used in the mining territory are giant road locomotives 
with huge power plants generally of the gasoline engine 
type. Some, however, are of the gas electric type for 
simplicity of operation. Most of these deliver the full 
power to the rear wheels of the tractor, while in Ger- 


many a gas-electric type in which the electric power is * 


German gas-electric tractor furnishing current for individual driving motors 


in the train of trailers 


load on other occasions, the wheelbases are. kept con- 
stant. In either case it is advantageous to increase the 
final gear ratio between the motor and the rear wheels 
so as to produce more power at the slower speeds at 
which such outfits must work as compared to the truck 
alone. 

Radiators of larger cooling capacity are also necessary, 
especially for continued low-gear work during the hot 

(Concluded on page, 500) 


The Motorized Circus—Latest Triumph of 
Motor Traction 


EFORE the development of our railroad system the 

circus was perforce what is known as a road show, 
traveling from place to place over the public highways. 
For many years, however, all the large shows and many 
of the small ones have been railroad shows, transporting 
equipment, performers and workers from place to place 
by special trains. A return to the principle of the road 
show is seen in a recently organized American cireus, 











while occasionally the afternoon perform- 
ance has to be abandoned. The motor 
circus will avold this possibility. The 
equipment will be forwarded to the next 
stand as soon as it has finished its day’s work. 
served, the cook wagon and auxiliaries will haul up 
stakes and proceed, while sections bearing the side-shows, 
menagerie, and other departments will follow it upon 
the road at intervals. Such of the actual performers as 
are through early will at once take up their journey, 
with their appurtenances. 

In this way the vanguard of the caravan wil! be on the 
new grounds soon after midnight, and under ordinary 
conditions the entire train will have arrived by eight in 
the morning. An average speed of ten miles per heur 
will be aimed at. The country in the East, in which 
section the circus will start its peregrinations, contains 
few jumps of more than sixty miles, and many of far less 


Supper 


Hence under average conditions no part of the show will 
When the distances 
is exceptional, the itinerary will be laid out with the view 


be on the road more than six hours 

of making the big jump over Sunday During the first 

three years of its existence the circus will play the Bast 
(Continued on page 500) 














Wood carvers at work on the decorative features of 


the circus truck 











One of the finished bodies for the motorized circus, mounted on 


standard truck chassis 
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FEDERAL Moror Truck GowPany 


MOTOR TRUCKS 
a5 
DETROIT MICHIGAN |! 
~s 


Be 


Mr. W. Le Hughson, 
Van Ness and Geary Sts., 
San Francisco, California. 


Dear Hughson: 


Everything comes to him who waits. You've been looking forward to the complete 
FEDERAL line. Now it‘s ready - FEDERAL quality in every needed capacity. 


We are going to make announcement of all five models in May -- One ton, One and 
a Half Ton, Two, Three and a Half, and Five Ton models. 


The photo prints I enclose will give you a good idea of the jobs themselves, I 
think they're corkers. How do they look to you? 


Remember -- these are not 'new" models in the sense of being revolutionary de- 
partures from past FEDERALS. All the stamina ami reliability of the good old 
FEDERAL has gone into these trucks - 


- in addition, they have everything that motor truck experience has taught us 
right down to May 1, 1917. 


This line of FEDERAL trucks is, in essence, the outgrowth of seven years spent 
in studying the haulage needs of Business. 


It is literally true that we go to Business, study its needs, and build trucks 
accordingly. We do not depend upon a staff of theoretical engineers looking 
for new ideas inside the four walls of the drafting room. That's the secret 
of FEDERAL success. 


Features? Every point of FEDERAL construction is a "feature" in the sense 
that it was designed solely with haulage service in mind. 


The engine is a truck engine exclusively -- "full of pep". How important this 
is can be realized only after the truck has been in actual use for some time. 


The buyer also gets four speeds forward and one reverse in all but the One Ton. 
This means greater flexibility of operation - and lower gasoline consumption. 


Another big feature of the FEDERAL family is the FEDERAL system of forced 
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FEDERAL MorTror Truck CoMPpANY Continuing oun terrem of May 1, 1917 
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ry lubrication. Oil is distributed by pump pressure to every point requiring 
: oiling, - the supply being automatically increased as heavy duty or more 
Bell speed make necessary - and so on. 


I can't hope to cover all the points here, of course. You have them ali in 
oa the "Blue Print Book”. We are sending quite a number. of these in response 
i, to mail inquiries. Do not fail to get a supply for distribution direct. 


Now then, Bill, here's hoping for the best year yet! I know that this FED- 
ERAL family is going to prove well worthy of its name and that the long list 
of FEDERAL users to whose complete satisfaction we owe prosperity, present 
and future will be a steadily growing one. 









Yours with best wishes, 


Ml ehin 


Vice President 
FEDERAL MOTOR TRUCK COMPANY 
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The Motor-Driven Commercial Vehicle 


Conducted by VICTOR W. PAGE, M.S.A.E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. 


relating to mechanical features, operation and management of commercial motor vehicles 


The editor will endeavor to answer any question 








The Tractor That Drives Like a Horse 


with reins like a horse, the two-wheel 


| RIVEN 

tractor manufac 1 Milwaukee corporation 
is in &@ 
indicated by the fact that a pair of reins in the hands of 


tured by 


class by itseif Che simplicity of its operation is 


man, will control it, just as a horse is 


a teamster can undertake to drive the 


an untrained 
guided, so that 
new “army horse.’ That name was given it in a recent 
demonstration in Chicago when it was used for recruiting 
a limber and a 


The soldier 


purposes, trailing an artillery caisson, 


three-inch field piece, with full gun crew 


who held the reins manipulated them just as if he were 


The Importance of Systematic Inspection and 
Maintenance of Motor Trucks 


HE motor truck is a complex machine, even in its 

simplest forms; and considerable delicate apparatus 
is necessary to make it function properly. Yet there is 
no form of machinery that is subjected to greater strains 
and vibration. Road docks, 
freight yards and factories, the regions of the motor 
truck’s greatest activity, are such that with the most 
For this reason, fre- 


conditions adjacent to 


careful driving parts will loosen. 
quent and regular inspection is necessary to successful 
motor truck operation. Indeed, it is hardly too much to 
insist that every truck should be looked over at the end 


be cited as an example of how careful, systematic in. 
spection and maintenance pays large dividends. The 
steam locomotive is considered by the layman as one of 
the most reliable pieces of mechanism, and invidious 
comparisons are made to the disadvantage of the motor 
truck. If the critics realized the attention a locomotive 
receives at the end of every run, how carefully it is looked 
over by experienced wipers and oilers, supplemented by 
trained mechanics whose one end in life is to detect and 
correct minute faults, they would perhaps realize that 
our roads would have no schedules at all if their motive 
power received no more care than that given so grudg- 
ingly to the average motor truck. While the first year 

cost of maintenance and op- 





driving a horse, steering by pulling the corresponding 
rein, stopping by pullis it 
both reins and backing by 
giving an additional pull 


In starting the tractor, he 


did not say “gid-ap but 
he jerked the reins in about 
the manner used to en- 
courage an animal to pro- 


ceed 

The line-drive tractor was 
endorsed by military men as 
motive 


“the most efficient 


power for handling artillery 
and road  transportation,”’ 
and it 


Mexican border 


saw service on the 








eration is much-higher under 
this way of doing things, the 
expense is far more than 
made up by the longer life 
of the machine, and the lower 
maintenance costs in subse- 
quent and the im- 
proved service obtained. 

In order that the non- 
technical executive responsi- 
ble for truck maintenance 
may have some idea of what 
the manufacturer would con- 
sider adequate care, a brief 
detailing the at- 
tention required by the aver- 


years, 


schedule 








Aside from its vaiue for 
military purposes, the novel 
vehicle is an unsuually eco- 
nomical farm tractor, as one 


The Army tractor that drives with lines, in the same way as a horse is driven 


age truck is given. From 
this, a little study will make 
it clear that proper truck care 





man alone is required to 


operate the engine and at- , 
RADIATOR 

E NOINE 
just ONLY BEST 
\ CYLINDER On. 


tend to the machine to which 
it is attached, such as a 
harvester, disk plow, manure f = 
spreader or the like 


This | 
advantage is secured by the 





ease of control and the fact 
that the driver can ride the 


| grcrernen. LEVER LINKAGE 
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load, where he can operate z 
the levers that govern the / nesee * ah GIR A\> 
RONT AG LINK (GREAS! ARSET IVERSAL IN . 
agricultural implement. An PRING | Seer aptee (PACK WIT TRANS (PACK WITH GREASE) 
o : RAPHITE = , MISSION GREASE) A 
extra man means much in SEY ween (PACK WITH GREASE anke wen 
LEAVES (PACK WITH GREASE) 


these days of labor shortage, 
so that a one-man tractor 
is far more valuable than one 


“TRACK WITH GREASE) 





FRONT WHEEL HUB | sprinG SHACKLES 
~~ (on) 


can be had only by devoting 
fixed times at fixed periods 
to the work of inspection and 


AKES e 
oP On AWAY) overhauling. 
REAR SPRING iC ; ie 
nla oe. Lubrication is a matter of 
BETWEEN LEAVES) the utmost importance, 


though many truck owners 





/ we OILERS 





are inclined to let it go by 
default. Grease cups are 
placed at various points, not 
just to suit the manufae- 
turer’s fancy, but to be used 
according to a regular sched- 
ule laid down by him. Natur- 
ally, some of these are at 
points not easily reached 





TIRES 
(KEEP O1L AWAY) 





that requires two or more to 
do the work. 


Side elevation of typical American motor truck chassis of latest desigr 


when the truck body is 
mounted on the chassis; but 
the conscientious caretaker 





The engine burns gasoline 
or kerosene and propels the 
tractor at a apeed of from 
one to 444 miles an hour 
It has a 15 horse-power pull 


FRONT WHEEL 
MUDGUARD 


STEP 
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fon) 
































REAR HUB CAP 


CC ————————— REAR SPRING 


will seek them out and keep 
them properly filled and 
screwed down. The oiling 
schedule should be rigidly 







































































. CHANGE SPEED 
at drawbar and wil! handle vis Qatar é J CEMENG pare cates mehne tee adhered to, even if it entails 
with ease such heavy work AXLE. f]\ . = ae personal inconvenience. 

as plowing or hauling heavy — : Tay Then, too, there are oils 
trailers and contractors’ im- a4 > (7 ™M and oils, greases and greases. 
plements such as road mo ENT tg FTF MUFFLER Sr HOUSING ar Each is made for some par- 
scrapers. The two driving +++ Pa | GUSSET, ticular purpose, excellent for 
wheels have a diameter of Or | that purpose, but probably of 
66 inches and a 12-inch face. Ory ee EAR KTAIL LAMP : doubtful value for others. 
The weight of the machine, itn. ae J. tt JOINT. —f....3 Every manufacturer recom- 
5,400 pounds, is all on the Lureamen mends the grades of lubri- 
driving wheels, making good name me 5.4 POLIO CUAL ons ici cant that are best adapted 
traction, and the center of ‘ CONTROL Yoo Box “YOSEF JOINT for the various parts of his 


; . " SOLIO 
gravity is so low that it is [SINGLE TIRE 


practically impossible to over 








DRAG LINK fT RONT HUB CAP 


TRANSMISSION BRAKE 


, 


car. Again he bases these 
recommendations upon prac- 
tical experience and _ his 








turn it by aceident. 

As a stationary 
plant, the tractor is available 
for such work as operating a 
threshing machine, filling a silo or performing similar 
farm labors, and the lines can be extended to the proper 
distance so that the man who is in charge of the work 
can regulate the engine while attending to the other im- 
plements. 

For the contractor, road builder and farmer, this new- 
comer in the tractor field is designed to do the heavy 
work of peace, while on the field of war it will doubtless 
render excelient service in handling artillery and hauling 
supplies and munitions. The fact that an army teamster 
can handle it as he would a mule team, without much 
preliminary training, should be an advantage in putting 
this line-drive machine to military use. Any device that 
will reduce the amount of necessary training in these 
days when there isso much for our men of peace to learn 
is to be highly commended. 


power 


Plan view of typical 1917 American motor truck chassis, showing important parts that require 


periodical inspection 


of each day’s work; and this involves at-least superficial 
cleaning, for it is hard to find*loose bolts when the 
mechanism is covered with dried mud. 

It would seem that all this should be taken for granted; 
yet such is far from the case. The average executive 
seldom realizes the amount of work necessary to keep the 
trucks running smoothly. The usual result is that while 
the trucks stand up well enough through their first year, 
after they have passed their birthday they begin to pile 
up depreciation charges very rapidly. The writer has 
talked with department store managers whose experience 
led them to assert confidently that the motor truck was 
exclusively a one-year proposition! In every case this 
was found, upon investigation, to be the fault of the 
system. 

The methods employed by the leading railroads can 


knowledge of his own prod- 
uct; and the truck owner 
makes a mistake not to use 
the oils suggested. As a horrible example, I can men- 
tion an instance where all kinds of trouble was expe 
rienced with heating of the rear axles in a well-known 
worm drive truck whenever used on heavy work. It 
vestigation showed the trouble to be wholly due to the 
use of a non-fluid lubricant of so heavy a body that it 
would not flow between the gears. The user was d& 
liberately disregarding the explicit instructions of the 
manufacturer, rushing his trucks to ruin as fast as be 
could, and blaming the manufacturer bitterly for the 
results. 

Next to regular lubrication in importance comes 
regular inspection. If trucks are gone over in acc 
with a regular schedule once in two weeks the majority 
of the lesser troubles will be entirely eliminated and the 
(Concluded on page 510) 
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The Realization of the Greatest Truck Value 
In the World. 


9390 Ford 
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AXFER means economy. Economy means success. 12,000 

merchants, farmers and business men have proven that the 

Maxfer saves them money in their delivery from day to day, 
week to week, and month to month. 


Maxfer makes a Ford, used or new, who have the delivery problem to solve and 
into a one-ton truck, at $350 and a Ford. in every instance it has shown the way to 
The Maxfer does not change the Ford in lower costs. Can you afford to use horse 
any way; does not cut off rear axles, does delivery when the Maxfer trucks will deliver 
not cut off the frame, and when the Ford your merchandise to your customers every 
is converted into a Maxfer one-ton truck, day at less money than it is costing you 
it makes the most economical truck for at the present time? 


hauling and delivery ever produced. Our Maxfer has in the United States over 


records show that a single Maxfer truck 1999 dealers, located in all the principal 
saves money in comparison with the cost 


cities and many of the smaller towns. We 
of one-horse or two-horse delivery. 


will be glad to send you the data showing 
The Maxfer has been tested and tried how you can Economize, Standardize and 
by the largest merchants and business men Maxferize your delivery. 


FE COUPON 


THE WHALE FOR WORK Maxfer Truck & Tractor Co., SA-SAT 


TON TROCK 910 So. Michigan Ave., Chicago, Ill. 
Please mail to me full particulars of the 
Maxfer Truck & Tractor Co. 


Maxfer Truck. 
910 So. Michigan Ave. 
Chicago, Illinois Street 


Peel ipaaneatiies ocamene = stat 
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1) DeebeLOR ume nenEN Oey 


Your F ord Car 





Why it should be lubricated 
with Gargoyle Mobiloil “E”’ 


In lubricating Ford Cars, there are eight vital consid- 


erations. 


Each one must be met if the engine is to deliver 


its full power and be free from undue heat and wear. 


These factors are: 
(1) Speed, Bore and Stroke. 


over-heating. For full protection, 


|Codperation Between Business Men | 


and the Schools 
(Concluded from page 488) 

in the long run it is an economy to organize 
their business for the use of high-class | 
workers, rather than for the employment 
of low-grade labor. The task of inducing 
such a man to give the Cincinnati plan a 
trial is no light one. 

The employer, however, who will actu- 
ally cut off his nose to spite his face is 
comparatively rare; and many of those 
who went into this experiment reluctantly | 
and skeptically, are now among its most 
enthusiastic advocates. They have found | 
that under this form of coéperation they 
have a better selection of young workers 
to begin with. They find that there is less 
‘‘turn-over’”’ in the flow of labor. They 
find that these students, although they 
are away from the work every other week, 
advance in their efficiency more rapidly 
than the ordinary run of workers. They 
find that they are able to discover special 
abilities or talents on the part of the} 
worker more readily than they do ordi- 
narily; and the school helps them train 
these special abilities for higher service 
in the corporation. One employer, who 
had objected to the plan of training two 


| negotiate grades 
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traveling over well-paved streets or roads 
with grades under three per cent. The 


| overplus of power is provided to enable the 
| trucks to negotiate steep grades with full 


loads or to pull through sandy country 
’ 
where, of course, the demands made upon 


|the motor are greater than those under 


ordinary conditions. 
The use of a trailer behind an ordinary 


/motor truck at once begins to make use 


of some of the surplus power of the motor, 
For this reason it is advantageous to place 
less than the capacity load on the truck and 
more on the trailer when the outfit has to 
or sandy roads. The 
reason for this is that if a truck is carrying 
its capacity load it immediately begins to 
draw upon its surplus power as soon as it 
strikes the grades and often most of this 
is required to enabie the truck itself to 
ascend. If, however, less than the eapa- 
city load is placed upon the truck, it stilj 
retains some of the surplus power to pull 
the trailer and its load over the grade. In 
other words, better results can be ob- 
tained by loading four tons on a five-ton 
truck used in connection with a five-ton 
trailer and six tons on the trailer, than 
would be the case if the load were digs- 


| tributed evenly on the two vehicles. 


Under the hood you have a_ oil should be used which dis- | The develo iler i 
you ls ; ‘ ay ihn 2 lopment of the trailer in the 

small, high-speed engine. The tributes freely to the heated ee eee oe future is undoubtedly toward the four- 

Ford speed conditions demand frictional surfaces, as Gargoyle S ; ey peY | wheeled trailer mounted on rubber tires, 


oil of a different body from that 
demanded by low-speed condi- 
tions. The body of Gargoyle 
Mobiloil ““E” meets this Ford 
need with scientific exactness. 


(2) Piston Clearance. The Ford 
pistons are closely fitted. Each 
piston has two upper rings and 
one lower ring and an oil groove. 
The lower ring tends to prevent 
a surplus of oil working into the 
combustion chamber, while the 
oil groove insures proper lubrica- 
tion of the wrist-pin. Engineer- 
ing tests show that the body of 
Gargoyle Mobiloil ‘‘E"’ forms the 
correct film for the Ford piston 
clearance. 

(3) Lubricating System. The 
oil is supplied to the forward end 
of the crank-case and flows back 


Mobiloil “‘E’’ does. Es 
(5) Ignition. The Ford sys- 


tem of ignition is by low- 
tension magneto, located in the 
fly-wheel, employing a four-unit 
coil of the vibrator type. Gar- 
goyle Mobiloil “‘E” will burn 
cleanly from ignition points— 
a most important consideration. 


(6) Bearings. The Ford bear- 


ings are of the two-bolt type, 
brass with Babbitt lining, closely 
fitted. The correct body of Gar- 
goyle Mobiloil ““E”’ enables it to 
properly reach all parts of the 
closely-fitted bearings. 


(7) Carbon it. To in- 
sure the least carbon under all 
conditions, an oil should be used 
whose only deposit will be of a 
character 


| already earning their wages. 


for four or five months, volunteered the 
information before the students had had | 
three weeks of work each, that they aoa 

There are many obstacles to be over- | 
come—chiefly in the way of inertia and | 
prejudice. But the experiment has gone | 
far enough to show that the plan of co-| 


|operation between the employers and the 


schools is bound to raise the standards of | 


| workmanship, to improve the conditions 
|of work, and to standardize the work and 


| pay of young workers. 


All of these factors 
make for higher general efficiency of living 


'as well as of producing, and the scheme 


initiated by Dean Herman Schneider will | 


have far-reaching effects in all parts of the 


| country for many years to come. 


Motor Tractors and Trailers 
(Concluded from page 495) 
summer months when the ordinary radi- 


especially in the industrial centers. The 
reason for this is that the four-wheeled 
trailer permits the load to be distributed 


over two axles instead of one as is the case 


with the wagon-like semi-trailer of heavy 
capacity. While there is undoubtedly a 
large future for the light two-wheeled semi- 
trailer as used behind passenger cars and 
small trucks, the heavy type with steel 
tires will undoubtedly be restricted due to 
the damage done to the roads. Loads of 
10-tons, carried on one axle with steel tired 
wheels, exert a tremendous impact when 
passing over inequalities in the road cur- 
face and this impact has resulted in 
breaking up the foundation of roads with 
not more than six-inch concrete beds. 
Notwithstanding the adverse legisla- 
tion against the heavy semi-trailer type, 
the motor trailer and tractor are here to 
stay and their development will be rapid 
owing to the acceptance of the trailer 


dry, non-adhesive 
—easily and naturally expelled 
through the exhaust. Gargoyle 
Mobiloil ‘‘E,” if the proper level 
is maintained, will deposit little, 
if any, carbon in a Ford engine. 


(8) Extreme Weather Condi- 
tions. On hot Summer days you 
will sometimes see Fords running 
under over-heated conditions, 


ator is not sufficient to prevent the engine | 
from overheating unless the radiator is of 


more than the average size in the first place. | ciple has now spread throughout the 
It is also necessary to strengthen that | 


: . try and thousands of truck owners are 

| portion of the truck frame which was not | reaping the benefits accruing from trailer 

| designed to take — of the swans ™-/ economy. Aside from the mechanical 
posed by the trailing vehicle. Users have | development of trailers which are lighter H 

| also found it advantageous to increase ‘than those now manufactured and yet can 

| the size of the truck brakes unless the | carry the same loads, the one great feature 

| trailers are equipped with some form of | to be invented is the adoption of some form 


to the fly-wheel compartment 
which acts as an oil reservoir, the 
lower portion of the fly-wheel being 
submerged below the oil level. 
The fly-wheel in revolving, picks 
up the oil which is thrown by the 
centrifugal force of the revolving 
fily-wheel into the catch-basin, 
from where it is led by 4%" copper 
piping to the timing gears and then 


principle by transportation interests gener- 
ally. The acknowledgment of this prin- 





to the oil splash trough under the 
front cylinder. 

From the front splash trough 
the oil overflows into the second 
splash trough; from the second 
splash trough into the third splash 
trough. From the third splash 
trough the oil returns to the oil 
reservoir in the fly-wheel compart- 
ment, whence it is again circulated. 

Gargoyle Mobiloil “‘E” has the 
scientifically correct body to prop- 
erly distribute to all friction sur- 
faces. 


(4) Cooling. 
The Ford engine 
is water - cooled 
by the thermo- 
syphon system, 
and is equipped 
with twoforward 
speeds. The con- 
tinued use of low 
gear often causes 





oRGOre 
Mobiloils 


A grade for each type of motor 


often due to faulty lubrication. 
Ford owners, who use Gargoyle 
Mobiloil ‘“‘E" are free from this 
trouble, owing to the ability of 
the oil to absorb and radiate heat. 
On cold Winter days oil is re- 
quired of a fluidity which enables 
it to meet low-temperature con- 
ditions and permit ease in crank- 
ing the engine. Gargoyle Mobil- 
oil ‘‘E” completely fills these re- 
quirements. 


We guarantee Gargoyle Mobil- 
oil “E” tobe fully 
up to the high 
standard deman- 
ded of all Gar- 
goyle products. 
It easily reaches 
all friction sur- 
faces and gives 
thorough protec- 
tion after dis- 
tribution. 


In buying Gargoyle Mobiloil ““E" from your dealer, it is safest to 


ckages. 


purchase in original 
ealer 


container. If the 


Look for the red Gargoyle on the 
as not Gargoyle Mobiloil “E”’, kindly 


write our nearest branch, giving dealer’s name and address. 


VACUUM OIL COMPANY, Rochester, N. Y., U.S. A. 


Specialisis in the manufacture of high-grade lubricants for every 
clase of machinery. Obtainable everywhere in the world 


Detroit Philadelphia Minneapolis Chi 
Domestic Branches: Boston Kansas City, Kan. Pittsburgh Des —_— 
New York Indianapolis 
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mechanical brake to aid it when maneuver- | 


ing over hilly country. One size larger 
tires have also been fitted on the rear 
truck wheels by many owners and have 


| given very satisfactory results. 


Another development of the conventional 
motor truck for use with trailers has been 
the fitting of a gear set with four instead 
of three speeds. This of course gives an 
added speed change which often times 
makes for easier running over difficult roads. 

In general the standard truck of today 
is equipped with an engine of sufficient 
power to pull, over fairly good roads, con- 
siderably more of a load than it can carry, 
and its driving mechanism to the rear 
wheels is sufficient to handle the entire 
power output of the engine. Under these 
conditions the use of trailers consists 
simply of making use of the truck’s latent 
pulling ability. 

In general, tests have shown that the 
ordinary motor truck carrying its capacity 
load can pull in addition another load of 
equal tonnage. These conditions hold 
true when the roads are fairly level and 
when the trailer is properly constructed 
and fitted with truck type wheels, carried 
on improved types of bearings. Of course, 
as trucks are used over poor roads with 
many grades, their hauling capacity is 
correspondingly decreased. 

One important consideration which is 
not generally known, even among present~- 
day users of tractors and trailers, is the 
method of distributing the load. Most 
trucks of today are overpowered and use 
but a small percentage of that power when 





of automatic trailer brakes applied in con- 
junction with those on the tractor without 
additional effort on the part of the driver. 
These brakes are especially needed when 
trains of more than one or two trailers are 
employed. Safety in descending steep 
grades and in making quick stops on level 
roads demands an automatic brake. 


The Motorized Circus—Latest Tri- 
umph of Motor Traction 
(Continued from page 495) 

and Middle West, where good roads make 
travel possible under all weather conditions 
likely to be met during the circus season. 

Some interesting facts are gleaned to 
show the thoroughness with which the 
engineering features of the undertaking 
have been worked out. A new type of 
tractor is to make its debut with the circus 
—a combination of familiar i 
and commercial types, capable of extracting 
the heaviest car from the deepest 
A motorized stake driver has been de 
veloped which, operated by a man and a 
boy, drives 350 stakes per hour and does 
the work of a crew of 30 men, 
no manual work except the insertion of the 
stakes in the machine. A stake puller 
With crane attachment goes with it, % 
that no matter now fast a stake be drivem, 
it can always be yanked out ex . 
One ‘of the biggest jobs in the cireus is 
handling the main canvas. In this cireus 
reels mounted on special trailers will re 
duce this task to its lowest terms. 

(Concluded on page 502) 
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America builds back to Permanency 


IGH up in the pockets of great cliffs, sheer above the dangers of life thou- 
sands of years ago, our American predecessors lived in permanent build- 
ings. Here they were free from the awful forest fire, the lurk of beasts and the 
treachery of fever-laden air. 


For entirely different reasons but with 
equally good judgment, modern America has 
moved back into the permanent building. 
Structurally, we have found ourselves. Our 
cities have staked their claims once for all and 
have set about to make building history that 
will not pass like the Red Man’s wigwam. 
We have learned a lesson from the age of 
inflammable materials just past, which from 
log cabin to Queen Anne Mansion has gone— 
leaving a blot on the pages of building history. 


CONCRETE, Steel, Stone, Masonry and 
Asbestos — these materials have focused 


thought on building permanency. The first 
four have given us the permanent building. 
Asbestos has topped it all with a lasting, min- 
eral, stone roofing that repels fire and resists 
the ravages of time. 


Nor is Johns-Manville Asbestos restricted in 
its application to the prétentious building of 
steel, concrete or stone. Its use as a roofing is 
reaching out everywhere*—to the farm, the 
home and the out-building. Here, too, its last- 
ing power is a protection against fire, rot and 
disintegration. It is America’s safest and most 
economical roofing. 
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H. W. JOHNS-MANVILLE CO. 
NEW YORK CITY 
10 Factories—Branches in 55 Large Cities 


*Johns-Manville Asbestos Built-Up Roofing for flat roofs, Asbestos Ready Roofing for sloping surfaces; Transite Asbestos Shingles for the home; 
Corrugated Asbestos Roofing for skeleton frame structures. Johns-Manville Mastic Flooring, Waterproofing, 
Asbestos Siding, Transite Asbestos Wood, Keystone Hair Insulator. 
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your careful investigation. 


‘Oxy-acetylene welding fuses 
two pieces of metal into one 
by the intense heat of a 
relatively small flame. The 
process can be quickly mas- 
tered by any average work- 
man who understands metals. 

We furnish high-grade 
welding apparatus for $75 
(Canada $100); Prest-O-Lite 
Acetylene Service, and special 
blow-pipe for cutting metals 
at extra cost 

Prest-O-Lite Dissolved Ace- 
tylene is furnished in con- 
venient cylinders, making the 
welding outfit portable for 
use inside or outside the shop. 
The Prest-O-Lite System of 
exchanging empty tanks for 


full ones insures universal, 
perpetual service. Avoids 
the initial investment and 


depreciation incurred in mak- 
ing crude acetylene in carbide 








Write for it. 









The finished product is neater and stronger 
simplified, and other striking economies are obtained 


PROCESS 





Oar illustrated literature describes the welding and cutting 
process and shows hundreds of profitable applications. 


The Prest-O-Lite Co., Inc. 


U. S. Main Office and Factory, 810 Speedway, Indianapolis, Ind. 
Canadian General Office, Department O, Toronto, Ontario, Can. 


&5 Branchez and Charging Plants in principal 
industrial centers 


I, Worlds Largest Makers of Dissolved Acetylene] 
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Makes better, neater metal 
furniture at lower cost 


Today the leading makers of ali kinds of metal furniture— 
for offices, hospitals, homes and laboratories—employ oxy- 
acetylene welding instead of bolts and rivets. 


Production is 


Oxy-acetylene welding is used as a production process by 
thousands of American industries—wherever two pieces of 
metal are to be joined it offers decided advantages. 

Many factories have even made radical changes in the design 
of their products to reap the economies of oxy-acetylene 
welding and increase efficiency in manufacturing methods. 

In the manufacture of metal products of any kind, no matter 
what process you now employ, oxy-acetylene welding merits 


generators. Insures better 
welds, quicker work and lower 
operating costs. 
Repairing Broken Parts and 
Defective Castings 
Millions of dollars’ worth of 
valuable castings, machine 
parts and tools are being re- 
claimed from the scrap-heap 
by this process. Even those 
using it exclusively for repair 
work — railroads, foundries, 
mines, machine shops and 
garages—are realizing large 
returns. In any factory, just 
one quick, on-the-spot repair 
may easily save the entire 
cost of a Prest-O-Lite outfit. 
The saving of a new part, 
while attractive, is frequently 
far less important than the 


avoidance of costly delays 
and tie-ups in production 
through the breakdown of 


important machinery 
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The Motorized Circus—Latest Tri- 
umph of Motor Traction 
(Concluded from page 500) 


so on down to the smallest item that can 
conceivably be transferred from the do- 
main of the circus husky of evil reputation 
to that of the motor. 

An precaution be to 
ascertain in the of the 
roads. Advance men will act as scouts and 
report to headquarters. The first scout car 


important will 


advance state 


section, will start 40 days ahead of the 
circus, and its will make definite 
arrangements for the lots, permits, etc., 
in the different towns of the route. A vital 
part of their job is to see to it that the route 
laid down has plenty of switches, like the 
German trench line, to which the show 
can be transferred at a moment’s notice if 
conditions developing later should make 
this advisable. 


crew 


month ahead of the show. It consists of 
a dozen men, with three trucks and a 
passenger car. Twenty and fourteen days 
before the circus is due, bill-posting crews 
will appear on the scene and see that all 
roads within a radius of 50 miles of the 
circus lot are properly plastered. At the 
same time a complete report of road con- 
ditions will go to the management. Not 
relying entirely upon this, it is planned to 
keep four road scouts on motorcycles four 
days ahead of the caravan as a final check, 
and they will indicate any work that may 


passage of the show. 

While no serious difficulty is expected 
in the East, it is anticipated that in some 
to undertake 
reconstruction to 


may be 
work 


cases it 
repair 


necessary 
or actual 
heavy caravan. 
arranged to send a road engineering corps | 
a day or two ahead of the circus itself. 
Twenty skilled construction men and two 
foremen will be provided with four trucks, 
a crane and a special traction engine. | 
Every modern device for rapid road repair, | 
including braces and timbers for strength- 
parts for 


ening weak bridges, standard 
building culverts, even sectional pontoon | 
bridges for crossing small streams, will be 
included. With all this inspection and 
preparation, it seems certain that the show 
itself will go through any reasonable road | 
area without serious trouble. 

Next in importance to suitable high- 
ways comes the maintenance of the trucks 
in good mechanical condition. 


| 


carried, a machine shop truck similar to 
those used by the Army in Mexico, and, 
of course, the most competent crew of | 
mechanics that can be found. 

On the road the train will proceed with 
almost military precision. It will be} 
divided into divisions of ten trucks, with 
trailers; and in charge of each division 
there will be a superintendent, mounted 
on a motorcycle. As the trucks are all of 
the same make, and as they will be pro- | 
vided with governors to keep the speed 
about ten miles per hour, there should be 
little difficulty in maintaining the proper 
convoy formation. 

The progress of this unique circus will 
be watched with the greatest interest, 
not only by highway associations and motor 
clubs, but by the hardheaded business 
men of the regions traversed. For it 
seems wholly on the cards that the ex- 
perience gained will make possible the 
organization on a commercial basis, of 
motor truck trains which would go far 
toward solving the problem of the short 
overland haul, and thus make a big con- 
tribution to the elimination of one factor 
in the high living cost. 


| 
Natural Gas to Blow a Fire Whistle | 
HE city of Ashland, Oregon is indebted | 


operating the mechanism of a six-inch 
fire whistle, by soda water gas. A two- 





whistle to be heard for several miles. 


The main advertising squad travels a | 


make the roads safely passable for the | 
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Motor Traction in Modern War 
(Continued from page 487) 


trucks of one and one-half tons capacity; 
, 


| six motor truck companies containing 28 
|trucks of three tons capacity, and two 


forming part of the advance advertising | 


| 
| 





| 


| was made. 


be necessary to render the roads fit for the | 


companies each consisting of 33 trucks of 
three tons capacity had been purchased 
and were in operation along the Mexican 
border. Over $2,000,000 had been ex. 
pended in motor trucks, auxiliary equip- 
ment and repairs at the time the report 
was written. Since that time the number 
of motor trucks in use has increased. 
The approximate cost of operation of 
trucks per ton-mile in the Southern. Depart- 
ment was given as $0.70, which figure in- 
cludes all incidentals such as repair shop 
upkeep, etc. There are about 2,600 motor 
trucks of various types now in use in the 
army, and it is said that this number was 
adequate for the requirements of the 


| regular establishment as organized prior 


to the declaration of a state of war with 
Germany early last month. The number 
of trucks purchased by the Quartermaster 
Department of the Army in the fiscal year 
covered by the report, totals 573 transport 


| trucks, 12 machine shop trucks, 6 wrecking 


or repair trucks and 58 tank trucks, 
Trailers were used, but they did not prove 
entirely satisfactory, owing to exceedingly 
bad road conditions. Ordinary common 
sense should have told the officials that 
before the expenditure. for their purchase 
The report says that trailers 
will be useful on all long lines of com- 
This undoubtedly means 
where some resemblance of roads exists. 
Seventy-five motor cars of the pleasure 
car type were purchased for officers and 
also 61 motorcycles and 8 tractors. Be- 


munications. 


| sides the transport trucks purchased, the 


So the management has | 


| articles of road building equipment. 


For this| tion of munitions. 
end a complete wrecking outfit will be| France had similar experiences. 


for a saving of several hundred dollars, | preciation. 
to the inventive brain of a mechanic of| can be divided in three general classes. 
that city, who conceived a unique idea of | First aid is given by mobile, wrecking and 


| 


inch pipe connects with a gas weil near the | to handle emergency repairs. 
city, and the gas is pumped into Ashland| one repair shop truck accompanies @® 
under heavy pressure, which causes the} convoy of 44 trucks which is a t 


Department also procured five “track- 
laying’’ tractors, two towing winch tractors, 
one agricultural tractor, three road rollers, 
and 18 bottom dump trailers with other 
The 
remainder of the trucks now in use were 
purchased after the report was made. 

One of the first lessons learned by the 
European belligerents was that successful 
and economical motor truck transportation 
could be reasonably expected only when 
they were operated over roads. As soon 
as Italy hac entered the war an army of 
nearly 25,000 men was put to building 
roads and has been kept at that work 
ever since. The road building is carried 
on over there just as systematically as the 
motor ambulance service or the transporta- 
On the western front, 


It is entirely possible to build motor 
vehicles that can be operated under almost 
any conditions that would be met with, but 


| special types would have to be developed 


that would be much more costly and con- 
siderably lower in efficiency than the 
standard forms, and that would be difficult 
to obtain promptly. The American Army 


| Engineers must learn how to build satis- 


factory roads and the truck trains must 
be operated by capable driving personnel, 
and run on regular schedule and not in 
the haphazard ways that critics claim were 
used on the Mexican border. The French 
experience has been that trucks of three 
and one-half tons capacity are the ideal 
for army transportation work, and our 
own Army owns a large number of four- 
wheel drive two and three-ton trucks 
which proved to be satisfactory even in 
the roadless areas of Mexico. 

Automobile engineers who have had the 
opportunity of studying the practical 
operation of trucks on the border criticise 
the tendencies to overload the army truck, 
and also state that their work was not laid 


out so that the trucks could be used with 


the greatest efficiency. Cricitism has also 
been made of the provisions for repair’, 
as even the most intelligent users of trucks 
cannot prevent a ‘certain amount of de- 
The repair service 0 


machine shop trucks which should a 
company each train and which are 


In Europe, 


(Concluded on page 504) 
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INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 


ntions. Trade-Marks and Copyrights 
itered. Design Patents and Foreign Pat- 
ents secured. a 


A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 

MUNN & CO. 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 














Annual Subscription Rates for the 
Scientific American Publications 
Subscription one year... .. 2... 0eeegeeeeees ,.$4.00 
Postage prepaid in United States and possessions, 

Mexico, Cuba and Panama. 
Subscriptions for Foreign Countries, one year, 
postage prepaid... .......... cece eeeee : 
Subscriptions for Canada. postage prepaid... 4.75 


The Scientific American Publications 
Scientific American (established 1845)....... $4.00 
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The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 

Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


BUSINESS OPPORTUNITY 
MANUFACTURERS TAKE NOTICE—I am de- 
sirous of getting into communication with some 
commercially well rated manufacturers, for the pur- 
pose of manufacturing a patented revolving tooth 
brush. For particulars, address George H. Love, 
Pueblo, Colorado. No. 717 East 7th St. 
FOR SALE 
THREE UNITED STATES PATENTS relating to 
helicopter navigation. Price $100,000. Will, when 
fully developed, replace Army and Navy. M. Pearson, 
217 5S. Baudry, Los Angeles, Cal. 
AGENTS WANTED 
AGENTS. 500% Profit. Free Sample Goldand Silver 
Sign Letters for store fronts and office windows, Any 
one can puton. Big demand everywhere. Write today 
for liberal offer to agents. Metallic Letter Co., 438 N. 
Clark Street, Chicago, U. 8. A. 








DON’T SCRAP ALUMINUM PARTS, So-Luminum, 
new welding compound, repairs aluminum in one-half 
time and cost acetylene welding. Use gasoline torch— 
no flux. Trial bar 50c; $83.00 per pound. Money refunded 
if not satisfactory. So-Luminum Mfe. & Eng. Co., Inc., 
Dept. A., 1790 Broadway, New York City. 


SCHOOL 
Indiana, Terre Haute 
ROSE POLYTECHNIC INSTITUTE 
A College of Engineering. Courses in Mechanical, Elec- 
trical, Civil, Chemical and Architectural Engineering. 
Extensive shops and laboratories, expenses low. 34th 
year. For catalog, information and professional register 
of alumni, address F. L. Mees, ident. 
HELP WANTED 
A PRACTICAL ASSAYER of gold, platinum and 
silver for an old established business. State age, ex- 
perience and salary expected. Address Michigan Re- 
fining Works, Pontiac, Michigan. 
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concern as assistant to the 
of its purchasi department. Address 
Purchasing, Box 973. New York. 
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Practical advice of 40 years’ experience (not 
ional) absolutely free. No string attached. 
only if models desired. 
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The VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 


THE BRIDGEPORT CHAIN CO. 
Specialists in Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 


Magical Apparatus 
Grand Book Catalog. Over 700 engrav- 

ings 25c. Parlor Tricks Catalog Free. 

MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 
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Principles of Aerography 
By ALEXANDER MCADIE, A.M., S.M. 
A. Lawrence Rotch Professor of Meteorology, Haf- 
vard University, Director of Blue 
Hill Observatory. 

3 Seatbook comprising the latest discoveries 
a ne conquest of the air, and their practical 
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Mechanical Aids In Loading and 
Unloading Trucks 
(Concluded from page 491) 


employ a body of this nature having twelve 
different compartments or sections, each 
one separable from the remainder. 

Incongruous as it may seem, the most 
efficient example of the supplementary 
crate system is to be found in the street 
cleaning department of several of our 
American cities, where it is used effectively 
for the quick removal and disposal of 
garbage. Specially designed trucks have 
been built, having accommodations for 
eight or ten movable sections in the form 
of buckets. These buckets may be filled | 
with refuse by the street cleaners at various 
sections and then picked up and set in place 
as the truck moves down the street, 
rapidly collecting its load of units which 
constitute its body; arriving at the dis- 
posal station the sections or buckets may 
be lifted by means of an overhead traveling 
crane and carried to the proper portion of 
the plant, as determined by the nature of 
their contents. 

The above are only a few of the large 
number of methods employed daily ‘to 
keep a truck busy all the time.” Each 
truck installation will require a variation 
in loading and unloading facilities. Each 
of the methods outlined, however, is subject 
to rearrangement and can be supplemented 
by certain features from the others, so that 
almost any condition of motor haul loading 
and unloading may be met. Because of 
this very variety of requirements, truck 
manufacturers, for the most part, sell the 
chassis alone and equip it with a special 
body provided with any form of loading 
and unloading attachment which may be 
designated. 


A Keyboard Machine for Sorting 
Letters 
(Concluded from page 491) 

the triggers on any carrier so that they will 
be tripped at a given compartment, and at 
that compartment only. 

This indicates clearly the general modus 
operandi of the machine. Just as every 





key of a typewriter is connected alike with | 








the space bar and with its own particular | 5 
type bar, so that each stroke performs the| = 


general operation of spacing and 


the| & 


specialized one of printing, so in this| & 
machine each key is connected with the) & 
general mechanism for sliding the letter) = 
over into the carrier which happens to be| 


standing opposite the board, and also with 
its own particular apparatus for setting the 
triggers upon that carrier to the particular 
combination that pertains to that key and 
to its corresponding compartment. The 
slots by means of which the letters are held 
in the carriers are well shown by our 
second cut. 

Once inserted in its carrier and 
the triggers on the latter properly set, 
the letter proceeds by jerks as each subse- 
quent key is struck. It passes without 
recognition all the wrong compartments; 
but as it reaches the right one, for which 
the triggers holding it in place are set, it is 





released by the tripping of those triggers, 
and falls out and down into the compart- 
ment. 


In the machine shown, each carrier has | 


four triggers, each capable of assuming four | 


different positions, making possible sixty- | 


four different combinations, and hence as 
many different sortings. Plainly, how- 
ever, the principle is susceptible of infinite 
extension, both by increasing the number 
of triggers and the number of positions 
which each can take. The same mechan- 
ism on the compartment’s edge that trips 
the triggers restores them, after the letter 
has been dropped out, to the normal 
position in which they must be found by 
the setting apparatus as they pass the key- 
board on their next round. This particular 
machine is 28 feet long. Of course the 
power for operating it is furnished by 
electric current; the pressing of the key 
in each case simply closes the circuit, 
as in the electric adding-machine or type- 
writer. While so far only used on 
letter [mail, it is planned eventually to 
construct machines for use in sorting 
newspapers and parcels. 





Cars That Diffe1 
In a Hundred Ways 


The Mitchells differ from other cars in 
nearly every point you consider. 

In equipment, etc., there are 31 features 
which nearly all cars omit. In finish and 
luxury, they excel rival cars at least 25 per cent. 

The body styles are exclusive—designed by 
our experts, built by our own craftsmen. 
And they combine in one model nearly all 
known attractions. 

In the chassis, all vital parts are built to 
the standard of 100 per cent over-strength. 
That is twice our former margin of safety, 
and it means a lifetime car. 

This year’s output of Mitchells, if we 
omitted these extras, would cost us about 
$4,000,000 less. 


Astonishing Values 


When you analyze all these extra values, 
they seem almost impossible in cars at 
Mitchell prices. And they would be im- 
possible in any ordinary shop. 

But this mammoth plant—covering 45 
acres—was built by a famous efficiency ex- 
pert. It contains over 2,000 machines, all 
designed to build this one type economically. 

These Bate efficiency methods, in the past 
few years, have cut our factory cost in two. 
This year we apply them to body-building, 
too, at a vast additional saving. 

The millions of dollars which we save in 
these ways pay for all of these Mitchell extras. 


See What We Add 


See what we have added in strength and 
endurance. See what we add in beauty, com- 
fort and equipment. See if you think cars 
strong enough without them, or handsome 
enough, or complete. 

You will find here at least 20 per cent extra 
value, as compared with other high-grade 
Sixes. Please learn how much these extras 


mean, in a lifetime car. 


MITCHELL MOTORS COMPANY, Ince. 
Racine, Wis., U. S. A. 





SIXES 
Mitchell Junior,2,3-2%%: 


on similar lines, with 120-inch wheel- 
base and a 40-horsepower motor—i- 
inch smaller bore. 


TWO SIZES 


Mitchell sir in Pisinen 
highly-developed 





reelbase, and ahi $1195 fe. 
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TRUCK 
SPECIAL 


PXSUEEEESSUIEEESOUIEIL 


MERE ESP ERREE SCORER DOERR ESOEUEEE DOULEERSOUEEE 


Satisfactorily meets the scarcity-of-leather situation. 


Costs less than even the poorest split leather but 
wears better. 


Comes in 60-yard rolls 50 inches wide. 
multiples without waste. 
You should use it to save money. 
You should use it to save leather. 
It is waterproof, washable and its fine leather 
appearance and “‘feel’’ leaves nothing tobe desired. 
Write for Truck Special Booklet, samples and prices 


DU PONT FABRIKOID COMPANY 


Wilmington, Delaware Toronto, Ont. 


Cuts in 


EEEESSORUEDLOHESRE SOUEDAS 





DU PONT AMERICAN INDUSTRIES 
E. 1. du Pont de Nemours & Co. - - =  « Wilmington, Del. 
Industrial, Agricultural, Sporting and Military Explosives 
Dw Pont Fabrikoid Company 


Leather Substitutes 


- Wilmington, Del. 


New York 


Du Post Chemical Works - - - ~- 120 Broadway 

Pyroxylin and Gas Tar Chemicals 3 

The Arlington Company - + «= [725 Broadway, New York 
cory Py-ra-lin, Auto Sheeting, Cleanable Collars 


Harrisons Inc. - 


. - - - - - Philadelphia, Ps 
Paints, Pigments and Chemicals we : 
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For war or peace the motor vehicle assures the nation 
a mobilizing power of incalculable importance. Millions 
of pleasure cars and trucks are equally at the nation’s 
service whether their work be the arts of peace or the armed 
defense of America. 

Readiness is typical of the motor vehicle; it is the in- 
dispensable quaiity of truck and pleasure car alike. Hun- 
dreds of thousands of owners, many thousands of dealers, 
and more than one hundred and sixty manufacturers have 
learned how especially dependable is the Continental- 
powered vehicle. Everywhere recognized as America’s 
leading motor, the Continental stands today in readiness 
for any call. Upon demand, Continental Power will serve 
you and our nation alike. 


CONTINENTAL MOTORS CORPORATION 


OFFICES: FACTORIES: 
Detroit, Michigan Detroit-Muskegon 


Largest exclusive motor manufacturers in the world 
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Motor Trucks in Modern War 
(Concluded from page 502) 


greater than our largest motor truck 
company. Intermediate repair stations 
are established some distance back of the 
line where more serious repairs are made 
and a complete stock of parts is carried. 
The War Department committee which 
has been engaged in revising the motor 
truck specifications with the assistance of 
the S. A. E. has completed its work for 
the year. In general, the specifications are 


| the same as those issued about a year ago 





outlined in these columns. The 
specifications are broader and go into more 
detail regarding materials used and equip- 
nent The principal features of the new 
trucks are a poppet valve power plant of 
the four-cylinder type, having 
displacement of about 312 inches 
for the one and one-half ton truck and 
414 cubic inches for the three-ton chassis, 
disk clutch 
sliding gear 


and 


cubic 


lubrication. A 
selective 


and pressure 


and four speed 


| transmission with a low gear ratio of at 
‘least forty to one is stipulated. 


Worm 
gear final drive is recommended. A 
minimum road clearance of 
desired and some form of locking differ- 
ential must be provided. Electrical light- 
ing equipment, which was not looked upon 
with favor in former recommendations is 
now desirable. The radiator must be of 
about twice the capacity of those fitted on 
similar trucks used for commercial pur- 
poses. Steel wheels preferred to 
wood spoked forms which are liable to 
shrink in hot, dry climates and which are 
more easily damaged by shell fire. The 
tires should be 36-inch by 4-inch solid, 
demountable. Interchangeability of radia- 
tors, fuel tanks and body attaching de- 
vices is desirable, as is the use ef standard 
magnetos and carburetors. Special ma- 
terials are specified for all important parts, 


are 


especially the springs and power trans-| 


mission members. Strong bumpers should 
be provided to protect the radiator against 


damage. Other minor requirements such 


as the provision of towing hooks and| 


sprags, reserve fuel tanks and brakes of 
ample capacity are not difficult to meet 
and call for no radical changes in many 
existing designs. 

Special purpose vehicles are being ex- 
perimented with, butso far no specifications 
have been definitely determined for 
armored cars, artillery tractors or road 
trains. Despite the chaotic conditions that 
now obtain, the close codperation extended 
by the engineering societies to the army 
authorities will reduce much of the con- 
fusion that now exists, to order and 
system, and the country will be fortunate, 
indeed, if all its army needs can be worked 
out as quickly as the transportation 
problem will be. 


The Chemistry of Bitumen 


GOOD example of the way chemical 

research goes on and on, and on, was 
brought out at the Kansas City meeting 
of the American Chemical Society by 
Messrs. Charles H. Reeve and Richard H. 
Lewis, chemists to the United States 
Office of Public Roads and Rural Engineer- 
ing, in their paper on “The Effect of Ex- 
posure of Some Fluid Bitumens.” It is 
a continuation of work first presented in a 
paper read at the Eighth International 
Congress of Applied Chemistry in New 
York in 1912, and published in the Amer- 
ican Chemical Society’s Journal of In- 
dustrial and Engineering Chemistry in 1913. 
It was by Hubbard and Reeve. The 
second report was presented in that society’s 
journal in 1915. The present is the third 
instalment, by Reeve and Lewis. 

They announced work among fluid 
types of products which had not been pre- 
viuosly investigated. The relation be- 
tween the amounts volatilized by heating 
in a laboratory oven at 163 deg. C. (or 
325 deg. F.) and that lost by atmospheric 
exposure was shown by tables. The 
residues left by both methods were de- 
scribed. The changes observed as the 
result of long exposure were found to be 
greater than can be accounted for by the 
loss of volatile constituents and are due 
to chemical changes which take place in 
the chemical structure of the bitumen. 


a piston | 


14 inches is} 
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| e Here is the New 
Boys: Outdoor Game 
that any number can play, 
Exciting, fast and interesting, 


AN’ BOY ARIK Hifi esas 
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It’s Cricket speeded up; it’s Baseball 
| that can be played in any size lot— 
More fun than One Old Cat. 
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START OF PLAY—Batter strikes Krikit, throwing ball into 
air and batting it into field. (Rules tell the rest.) 





fan 


— , AMERICAN BOY RRIKIT 
a ee ee | 





/ =. 
VvALL IN PLAY—Fielder has stopped ball and is throwing 
trying 


it into Wicket Net, putting out batter, who is 
get from Field Base to Home Base. 





And you can buy the whole outfit—Bat, Ball, 
ases, ikit, Net and Ruies for only $3.50 (West @ 
Miwaukee and South of Louisville $4.00), at best Sporting Goods 


or Toy Stores or from us prepaid. 


NATIONAL TOY COMPANY 
274 CONGRESS STREET, BOSTON, MASS, 
Mfrs. Toys and Specialties, We make RAGTIME RASTUS 


RASTUS dances one hundred jigs and steps 
te music aid can be put on or taken off all 
talking machines (except Edison) in 5 sec- 
onds. Price, $100. We also make 
a pair of most amusing Boxing 
Darkies that box on talking ma- 
chines, Price, $1.25. Combination 
Rastus and Boxers, $1.50. From 
dealers or from us prepaid 


















Electric Row 








No odor . 
Simple, noiseless and power- 
ful. Attaches to any Row 


. This is 
our bth successful season, 






See 
electrolyte. If you 








a new 
Battery buy a Jewel and save money, 
6-60 Special $8.50. 


MOTORCYCLE ELECiRIC LIGHTING SYSTEM 
The Jewel Generator Motorcycle Battery and com- 
plete lighting system is in great 4 

Agents wanted. Write for prices and catalog M.B. 
JEWEL ELECTRIC COMPANY, 142 N. Fifth Ave.. Chicago 








| The Modern Gasoline Automobile 


| By Victor Page, M. E. Price $2.50 Postpaid 


This Book is the latest and most complete 
| treatise on the gasoline automobile; em! 








its O peace operation, maintenance 
repair. 

MUNN & CO. Inc. 

233 Broadway Woolworth Bidg. New York 
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A HOUSEHOLD NECESSITY o 













































Write for These Books 


They tell all about game farming—the 
profit and pleasure to be obtained from 
it. ‘Game Farming for Profit 
Pleasure”® is sent free on request It 
treats of the subject asa whole; describes 
the many game birds, tells of their food 
and habits, etc. ‘‘American Pheasant 
Breeding and Shooting’’ is sent on re- 
ceipt of 10c in stamps. It is a com- 
plete manual on the subject. 


HERCULES POWDER CO. 


1033 Market Street 
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is possible only where 
quality steel is used 
for the blades. 


SIMONDS STEEL 
is the only steel good 


enough for our famous line 
ofSimondsSaws. Because 
of sturdy construction, fast 
cutting qualities and fine 
appearance, it is the saw 
you should always buy. 


Send for our interesting little 
book on “* How to File a Hand 
Saw.” Free on request. 


The SIMONDS MFG. CO. 
Fitchburg, Mass. 
5 Factories 11 Branches 
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> bicycles, sh 
eslor in the heh new Free 


EAD CYCLE * COMPANY 
Dept. m 175 Chicago 











KR 


far vision. You see distant 
and close-by objects with egual 
clearness. No bothersome re- 
moving of glasses; no fussing 
with two pairs. 
KRYPTOKS are free from the 
conspicuous seam or hump of old 
Style bifocals. No one can tell you 
are wearing double-vision glasses. 
Ask your oculist, optometrist or optician 

about KRYPTOE Glasses. 


Write for booklet, 
‘Eyesight Efficiency’’ 


KRYPTOK COMPANY, Inc. 
1053 Old Seuth Building, Boston, Mass. 


The old 
Bifocal 


the disf gut 
‘amor al Taale: 





2YPTOK 


GLASSES 
THE INVISIBLE BIFOCALS 
Y/ <RYPTOKS (pronounced 


Crip-tocks) give the necessary 
correction for both near and 
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What a Soldier Eats 
(Concluded from page 487) 

soldier nephew was provided with 18 
ounces of bread, and half an ounce of 
butter to spread it with; or, if he preferred, 
he could supplement this with 1.28 ounce 
of jam out of the larger of the mysterious 
jars, instead of eating that jam “straight.” 
After the bread, he could make the back- 
bone of his three meals out of 20 ounces of 
potatoes, 12 of bacon and 24 of beans. 
He was entitled to use .64 ounce of lard 
in cooking these—or getting them cooked 
and when he came to putting them down 
he had .64 ounce of salt, .04 ounce of 
pepper and .16 gill of vinegar to smooth 
the way for them. Finally, if he wanted 
to wash them down with anything besides 
water, he might use for that purpose 1.12 
ounces of coffee, with 3.2 ounces of sugar 
and 5 ounces of evaporated milk to im- 
prove the flavor. If he was still un- 
satisfied after all this, however, he would 
have to prey upon a sick comrade or go 
to bed hungry; for according to Uncle 
Sam he would have had all he needed to 
eat. 

On a basis of total calories, the United 
States regular is almost the best fed soldier 








in the world; for with 4,199 calories per 
day he ranks second only to the Russian | 
private, who gets 4,929 calories. If | 
fighting ability is in direct ratio with food | 
consumed, the moujik should be a worthy | 
foe for anybody; and in fact he is—it is} 
bad equipment and bad officering that | 
have kept him from playing a more de- | 
cisive réle in the war. 

French, British and German rations are 
almost on a par; the poilu gets 3,340 
calories, Atkins 3,292, and the 
minions of ruthlessness 3,147. We should 
really German soldier 


Tommy 


expect that the 
would get a trifle less to eat than his con- 
temporaries—not that he would be de- 
liberately stinted, but merely that his 
thorough-going and methodical superiors 
could be trusted to work out a scientific 
minimum for him. 

At the bottom of the scale, both in eating 
capacity as estimated by his own govern- 





ment and in fighting ability as seen by his | 
allies as well as his enemies, comes the | 
Austrian soldier. If our confidence in the 
| ability of the Kaiser’s staff to say on just 
how little food a man can fight be not mis- | 
placed, it would seem that our present 
graphical display might well account for 
the Austrian traditional in- 
effectiveness. 





soldier's 


Accessories That Make the Fighting 
Aeroplane More Efficient 
| T the beginning of the war the Lewis 
machine gun had already been tried out, 
| and today it is being used, in an improved 
form, almost exclusively by the British | 
army and naval service. The Vickers gun 
is used to some extent by the naval air | 
service with very marked success, although 
it is a heavier gun. Having secured the 
right from the French government to use 
their machine-gun sight, the British have 
succeeded in making accurate shots of the 
ordinary pilot and observer. 

When war broke out the British soon 
found themselves short of German lenses 
for photographic purposes; but, thanks to 
the aid of French and American lens 
makers, they have aerial cameras today 
which are equal to those of the Germans, 
and can take an accurate photograph at a 
height of 8,000 to 10,000 feet—far above 
the trajectory of the artillery fire. 

The camera is invaluable in this war: it 
gives an accurate record of all the develop- 
ment behind the enemy’s lines. When an 
army of 100,000 men is being moved up, 
there must be trainloads of food, clothing 
and ammunition moved up too. So it 
{remains for the aerial photographer to 
secure photographs of the railroad sidings, 
\the enemy trenches and other enemy 
activities, and it is this photographic data 
which permits the general staff to know 
definitely how many yards of trenches 
have been added since the day before, how 
many new divisions have been brought 
up on a given front, andsoon. Sometimes 
photographic reconnaissance patrols are 
sent out four times a day, and within an 








(Concluded on page 510) 
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Darkened Parts Show Truckford 


Ford Axle Not Cut Off 





Attachment 





With Delivery Body 





With Stake Body 


Attachment 


With its special features is the solution of 
the 1-Ton Truck problem, because it gives 


lowest first-cost, lowest operating cost—and 
practically no depreciation. 


—Special bell sprocket attachment saves usual! 
extra costs of making attachment. 


—Costs only 10c to 12c a mile, including driver 
and housing—7 }4c to 9c per ton mile. 


—Carrying capacity up to 1}% ton, and still 
economical! on 500-lb. loads or less. 


—Ford chassis, not mutilated in any way, retains 
its resale value. 





Study and Compare 
These Special 
Truckford Features 
Special Bell Sprocket method of 


attachment makes it unnecessary to cut 
off Ford axle or even cut new key ways. 
Original wheels and body can be put 


back at any time without expense. 


Chain Drive—proves most efficient 
in delivering power to rear wheels. 
Slightly slack chains relieve strain of 
starting and stopping; save road jars 
and strain on power plant. 


Special Springs— long, flexible (48" x 
214"). Save danger cf crystallization 
of axle or frame from road shocks; 
protect load; save engine; save tires. 


Wheel Base—128 inches; 814 to 
4 ft. loading space back of driver's 
seat. Different bodies as desired. 


Write for Descriptive 


Folder and Full 
Particulars 
Let us tell you more about this economical, 
powerful, and durable attachment for the Ford 
Chassis. Figure out and tell us your present 


truck costs. We can show you how to 
reduce them. 


DEALERS: Some territory still open. 
interesting proposition. 


Write for 


EASTERN TRUCKFORD CO., Inc. 


904 White Bldg., Buffalo, N. Y 


Factory in Detroit. Distributing stock carried also in 
Ogden, Utah; St. Louis, Mo.; San Antonio, Tex. 


For Canada—$450: Canadian Truckford Co., Toronte 
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FOREIGN COMMERCIAL NOTES 
AND QUERIES 


Manufacturers who are interested in the trade opportunites 
listed in this column, can obtain the names and addresses by com- 
plying with the following simple rules: 1. Write only one inquiry 
on a sheet. 2. Always give the serial number. 3. Write on your 
own business letterhead. The publisher of the Screnriric AMERICAN 
assumes no responsibility as to the financial standing of concerns 
or individuals. Address all communications to the Query Editor 
of the Screntiric AMERICAN, Woolworth Building, New York. 
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The Moon Car is designed to appeal 
to people who are distinguished from 
the masses by higher ideals—not neces- 
sarily by larger bank accounts. 


It meets their requirements in looks, 
comfort and service, Its superb coach- 
work—exclusive upholstery and grace 
of design lend charm and beauty to its 
reliable mechanical construction. 





A few Moon features 


Red Seal Continental motor—Delco starting, lighting and igniting 
system-—motor-driven tire pump—Rayfield carburetors—slanting 
windshield—complete chassis and body equipment. 


The Moon Sixes 
Six-43—5-Passenger Touring Car—- —- —- —- — — —$1395 
S\x-45—4-Passenger Club Roadster —- — — —$1485 


Six-66—7-Passenger Touring Car—4-Passenger Club Roadster —$1750 
MOON MOTOR CAR CO. ST. LOUIS, U. 8. A. 


Prices subjeet to advance without notice. 





522.—A firm in Italy wishes to secure an 
agency for the sale of asbestos and asbestos 


joints, and industrial 
| machinery. Quotations should be made 
c. i. f. destination. References. 


523.—An importer in Spain is in the | 
market for machinery, pumps and tools 
of all kinds, such as screw plates, drills of 
|all kinds, smoothing planes, measuring | 
|tools, T squares, augers and bits, and | 
| braces; stopcocks for gas and water | 
| piping, chain hoists, jacks, bolts and nuts, | 
soldering lamps, machines for cutting and | 
making holes in iron plates, anvils, ham- | 
| mers, screw drivers of all kinds, metal | 
|saws, large metal cutting and stamping | 
machines, etc. Quotations should be made | 
c. i. f. destination or f. o. b. New York. | 
Payment will be made by cash against | 
documents. Correspondence should be in 
Spanish. References. 

524.—A company in South Africa de- 
sires to secure an exclusive agency for the | 
sale of portable marine motors for row- 
boats. Quotations should be made f. o. b. 
New York. Payment will be made by | 
cash against documents in New York. 
The motors should be packed in strong | 
cases. Correspondence may be in English. 
Reference. 

525.—The government of a republic in 
Central America desires to purchase a 
complete plant for making rifles, revolvers 
and light artillery ammunition on a small 
scale; small plants for waterworks and 
electric lighting for towns of from 5,000 
to 10,000 population; second-hand ma- 























IF the brake had not held, 
what turned out to be 





«just a scare,” might have 


chinery for small foundry and machine 
shop; and wood-working machines for a 
small furniture factory and planing mill; 
spiral-riveted sheet-iron pipe; and gal- 
vanized pipe and fittings. Quotations 
should be made f. o. b. American port. 
Cash will be paid. Correspondence should 
be in Spanish. 

526.—A man in Bolivia desires to receive | 
quotations on a cylinder printing press, | 
drum type, capable of taking 24 by 38-inch 


goods, paints and varnishes, malleable iron | 
and agricultural 


Corre- | 
spondence should be in Italian or French. | 


| out of lime and rubble, with a capacity of 


25 to 30 tons per day. Estimates for com- 
plete installation should be submitted. 
Quotations should be made f. o. b. New 
York. Correspondence should be jn 
French. 

533.—A firm in Spain is in the market 
for clocks, without pendulur:s, for railway 
cars. Cash will be paid. Correspondence 
should be in Spanish. References. 

534.—A man in South Africa desires to 
secure an agency, on a con mission basis, 
for the sale of hardware, brassw are, electric- 
light fixtures, paper, agricultural machinery 
and other goods for Scuth African markets 
Samples should be subnitted. Quota- 
tions should be made f. o. b. New York or 
ce. i. f. Cape Town or I urban. Corre 
spondence may bein English. References. 

535.—A merchant in Spain wishes to 
secure an agency for the sale of agricultural 
machinery. Correspondence should be in 
French or Spanish. References. 

536.—A commission merchant in Spain 
is desirous of purchasing mechanical toys, 
or securing an agency for the sale of same. 
Payment will be made through a New 
York bank. Correspondence should be in 
Spanish. References. 

537.—A firm in Spain desires to pur- 
chase two complete plants for the manu- 
facture of chicory, consisting of dryer, 
roaster, mill, grader and all accessories, 
one plant to have a capacity of 6,614 
pounds and the other from 2,204 to 3,307 
pounds per day of 10 hours, for delivery in 
August, 1917. Blue prints and full in- 
formation should be submitted. Corre- 
spondence may be in English, but Spanish 
is preferred. 

538.—A man in Switzerland is in the 
market for artificial leather, 25 to 35 
yards long and 60 inches wide, for up- 
holstering furniture and automobiles. 
Quotations should be made f. o. b. New 
York. Payment will be made upon receipt 
of documents. Samples and prices should 
be submitted. Correspondence should be 
in French or German. Reference. 

539.—A commission merchant in Spain 

























paper at the rate of 1,200 to 1,500 per hour. | desires to secure an agency for the sale of 
Correspondence should be in Spanish. Ref-| aniline colors and chemical products. If 
erences. | possible, quotations should be made e. i. f. 

527.—Officials of a foreign government | destination, otherwise, f. 0. b. New York. 
wish to receive catalogues and full in-| Payment will be made against shipping 
formation from American manufacturers| documents through a local bank. Corre 
and exporters of machinery and tools for | spondence may be in English. References. 
making porcelains. Catalogues are also| 540.—The superintendent of an in- 
desired by the American consular officer.| dustrial institution in India is in the 

528.—A commission merchant in Spain| market for hand-knitting machines and 
would like to purchase motorcycles, or | bookbinding materials. Quotations should 
secure an agency for the sale of same.| be made c. i. f. Madras. Payment will be 
Payment will be made through a New| made through local bank on arrival of 


been. a serious accident. 


Realize that nothing saved 
them except their brakes. 


An automobile brake is no better 
than its lining. Send today for 
our booklet “IF ’*— which tells 
you what you ought to know 
about the brakes on your car. 









ie IESIBESTos 


lll | Automobile Brake Lining 
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Wherever you see the metal 
sign “TesTbesTos Tim” 
and the “Look-it-over 
Club” emblem, you will 
find a garage prepared to 
give you satisfactory sere 
vice at a reasonable 
price. If your garage 
man has not taken up 
the Look-it-overClub 
idea, suggest it to 
him. 


“eel Ag 


PANY 
Norristown, Pa. 
Thestre 


Spanish. References. 


Quotations should be made f. o. b. Ameri- 
can port. Payment will be made by cash 
against documents at port of shipment. 
Correspondence may be in English. Refer- 
ence. 

530.—A commission merchant in Spain 
would like to purchase photographic 
material or secure an agency for the sale 
of same. Payment will be made through 
a New York bank. Correspondence should 
be in Spanish. References. 

531.—A commission merchant in Spain 
desires to purchase typewriters or secure 
an agency for the sale of same. Payment 
will be made through a New York bank. 
Correspondence should be in Spanish. 
References. 

532.—A man in a British insular posses- 
sion wishes to be placed in communication 
with American manufacturers and ex- 
porters of machinery for making cement 





York bank. Correspondence should be in | goods. 


Correspondence may be in English. 
541.—A man in Spain desires to repre 


529.—A firm in Brazil wishes to secure|sent American manufacturers and ex- 
an agency for the sale of motorcycles. | porters of automobiles, selling for about 


| $1,000 and $1,800. Quotations should be 
|made ec. i. f. Cadiz f. o. b. New York. 
Separate quotations are desired for chassis. 
He is also interested in tires, lubricating 
oils, greases, and other accessories. Pay- 
ment will be made by cash against docu- 
ments at destination. Correspondence 
should be in Spanish. References. 

542.—The street cleaning department of 
a city in England desires to purchase 
60 horse-power vacuum motor foad 
sweepers, with a speed of 12 miles per hour, 
driving brush 7 feet 6 inches long and 4 
feet in diameter, and with a velocity of 360 
revolutions per minute. Cash will be paid 
on delivery. 

543.~—An Argentine business man, who 
is now in the United States, wishes @ 
secure agencies for the sale of hardware, 
tools and materials for making tents and 
sails. References. 
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DIRECT CURRENT MOTORS 
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Little Things that are Big 


Beside a great 15000 h. p. Westinghouse Steel- 
Mill Motor, the little 1-12 h. p. Westinghouse Motor 
that runs a washing-machine looks like a toy. 


But viewed through the glass of understanding, 
the little motor looms as large as its much more 
powerful companion. 


Under this glass, the care and skill with which 
Westinghouse Small Motors are designed and con- 
structed show in divers details. In the ventilation, 
in the insulation, in a hundred other features, the 
little motor gives evidence of most intelligent and 
painstaking workmanship—the same kind of work- 
manship that has made Westinghouse pre-eminent 


as builders of giant motors, and lacking which no 
motor can measure up to Westinghouse standards. 


Moreover, as with the big power units, West- 
inghouse does not consider its work done when the 
little motor has been built. It extends its interest 
and ability to the motor’s application as well. 


Thus it always stands ready to assist in solving 
the individual problems of the customer, which, 
with a great staff of engineers, it is especielly well- 
equipped to do. 


If you are using or contemplate using motors of any kind 
or size, we shall be glad to co-operate with you cr your en- 
gineers in helping you to get thoroughly satisfactory results. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
East Pittsburgh, Pa. 
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fit hasn't this Red Woven Label 
MADE FOR THE 


doers ® 


\ 
Luray ( ABT by 
ie The EVD cmmmarsy 


is the habit of 
looking for the B.V.D. 
Label. A Summer of 
comfort is worth a 
few seconds of time. 


In our own modernly 
equipped Cotton Mills at 
Lexington, N. C., the fab- 
ric from which these Loose 
Fitting B.V. D. Undergar- 
ments are made, is woven 
from specially selected cat- 
ton. This assures durabil- 
ity in wear and wash. 


In our own B.V.D. 
Factories the garments are 
skilfully cut, evenly stitch- 
ed and accurately finished 

to fit and to be cool and 
comfortable all day long. 

B. V. D. Coat Cut Under- 
shirts and Knee Length 
Drawers, 50 cents the Gar- 
ment. B. V. D. Closed 


Crotch Union Suits (Pat. 
U.S. A.) $1.00 the Suit. 


B.V.D. Company, 
York, 


New 




















The best war- 
pictures, 


the most war- 
pictures— 


—first in 


« 9 
Leslie's 
Miuctrated Weekly - taal 


Every week 
—ten cents 
—at every news stand 





BLOWING A TRENCH—From Leslie's 











Testing Leather for the U. S. | 
Government 
(Concluded from page 493) 


This, however, is only a test of the ability 
of the leather to resist the scraping action of | 
the wheel. It is in no sense a} 
duplication of the actual process of leather 
wear on the bottom of a shoe. It is at| 
least conceivable that one leather which | 
resisted abrasion less than another, might | 
wear the better of the two if made into a} 
shoe. Extremely hard and_ unpliable 
leather might abrasion well, but 
yield readily to footwear, which includes 
a bending action. 

Owing to the great demand for leather 
many possible sources of supply are being 
sought. The Bureau of Standards in con- 
junction with the Bureau of Fisheries is 
now investigating the possibility of utilizing 
shark skins and other fish skins for making 
leather 

To test leather under conditions which | 


abrasive 


resist 





simulate those found in walking, a machine 


| has been invented and developed at the 


| leather testing machine.” 


| clover-leaf shape 





| 


| end. 


as the ‘‘sole- 
It might well 
be called a leather walking machine, in- 
asmuch as it actually walks samples of 
leather over a cement mortar surface much 


Bureau of Standards known 


as a man’s foot 


The 


cam of 
eleven inches in 


apparatus consists of a 
about 
diameter, which carries four test pieces, 
one on each of its four faces. This cam 
revolves on a horizontal about thirty 
times per minute—the axis having bearings 
at the middle of two parallel metal bars 
pivoted at one end, and free at the other 
The cam, carrying the weight of the 
bars (and any additional weight that may 


axis 


; 
be suspended from their free end), rests on 


|a horizontal disk, 


15 inches diameter, the | 
point of contact being 5% inches from the 


axis of the disk. This disk has a top 
surface of cement mortar, and rotates 
about a vertical axis on which is a “brake 


wheel” provided with a brake strap, by 
means of which any 
rotation may be secured by applying dead 
weights. The cam is driven by a chain, 
and in turn the horizontal disk 
with which the test pieces are in contact. 

The apparatus is designed with a view to 
subjecting the test pieces to (1) a moderate 


desired resistance to 


drives 


|impact against the wearing surface of the 





| horizontal wheel of cement mortar to the 





disk as the the cam revolves, (2) a driving 
under pressure (while | 

bent as in a shoe) and (3) a slight ainaive| 
action resulting from a slight twisting | 
effect at the place of contact between the 
cam apd disk. The amount of pressure 
and shear may be adjusted as desired and 
the test with the leather | 
either dry or wet. 
The machine differs entirely from a plain | 
machine. The leather is not 
subjected merely to frictional action by 
a revolving wheel, but instead the leather 
under test itself drives the wearing disk. 
This can be readily seen in the illustration. 
The four samples of leather mounted upon 
the clover-leaf cam push around the 


(shearing) action 


may be made 


abrasive 


progress of which a resistance is interposed 
in the form of a brake with a floating 
hanging weight beneath. 

Forty thousand revolutions of the clover- 
leaf cam are approximately equivalent to 
a 20-mile walk by the wearer of the 
mythical shoe represented by the leather 
sample. Samples are weighed before and 
after test. The loss in volume indicates 
the amount of wear. This is computed to 
correct for the varying densities of different 
kinds of leather. The test thus gives an 
index to the ability of the leather to resist 
wear. The average sample, 20 centi- 
meters long and 5 centimeters wide, 
weighs about 70 grams. The loss in a 
22-hour test of 40,000 revolutions or steps 
will run from 5 to 25 grams. In some cases 
where very poor leather has been tested 
the sample actually wears out before the 
test is completed. 

The accuracy of the machine is now being 
tested against such facts as are known by 
the leather trade. Samples of leather of 
known wearing quality are tested to find 


walks the leather sole of | « 


| his shoe over a cement pavement. | 6 
| 


| buzzer test, 





if the machine gives results similar to those 
obtained by the actual wear of leather in | 
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shoes. The 120 tests already made by the 


| Bureau indicate that this is the case. 


It is well known that out of any one hide, 


‘the leather which comes from the back of 


the animal over the kidneys is of greater 
wearing durability than that from the 
under or belly side of the hide. Samples 
of leather from the same hide, one from the 
best, one from the poorest wearing parts, 
show only the expected results upon the 
leather ‘‘walking’’ machine and in almost 
all the tests similar results have been had. 

With the accuracy of the tests made by 
this machine established, it was exhibited 
number of leather experts. They 
were all much interested and pleased with 


to a 


| the action of the machine, because of the 


care taken to insure the similarity to wear- 
ing conditions—the bending of the leather, 
the impact, the shearing friction, such as 
comes from raising and turning the foot 
at the same time. 

Because of the difficulty of reproducing 
a cement mortar surface with the exact 
degree of hardness and grittiness one 


| sample may possess, it is planned to have 


a standard carborundum disk replace the 
concrete ‘‘pavement’”’ of the machine. 
Inasmuch as carborundum can be manu- 
factured into wheels which exactly du- 
the providing a standard 
paving surface’’ on which the sample 
can “walk” will permit similar 
machines to be set up and used anywhere in 
the country, with the certainty that 
similar results to those obtained one place 
will be had elsewhere. In other words, 
that leather in Chicago which loses 10 
grams from 70, in 22 hours’ test of 40,000 
“steps”’ will do the same thing on a similar 
machine in Miami or Quebec. This does 
not mean that a pair of soles will wear out 
with 40,000 steps, but that on the machine, 
a life test of the sole leather can be com- 
pleted in 22 hours—an achievement in 
accelerated testing. 

In order to provide a reasonable ac- 
curacy for the tests, it is essential that the 
leather be normally dry, as damp tanned 
skin wears much more quickly than the 
dry. 

The machine is the invention of Mr. P. 
L. Wormeley, Associate Physicist of the 
Bureau of Standards, under whose super- 
vision the present model was constructed, 
and in whose hands the successful tests 
described have been made. 


plicate each other, 


soles”’ 


Wartime Wireless Apparatus for Use 
on Land and Water 


(Concluded from page 493) 


a crystal detector, a 
two fixed condensers, and 
telephone receivers. The detector is said 
to be by far the most sensitive crystal type 
yet discovered. It is most rugged in 
design, and may be instantly adjusted; 
and once adjusted it will remain sensitive 
indefinitely. 

The entire outfit may be installed in a 
few hours’ time; binding posts are pro- 
vided for the necessary connections, with 
the exceptions of the key and receiving 
set which are connected by means of & 
plug-and-socket arrangement. The trans- 
mitter may be adjusted for standard wave 
lengths from 150 to 400 meters, which 
makes it especially suitable for use on 
cruisers from 35 to 106 feet in length, with 
their necessarily limited aerials. 

Turning to the field of military opera- 
tions, Mr. Cole has designed a portable set 
for the use of artillery observers and patrols. 
The entire set, weighing 20 pounds 2 ounces, 
is contained in a fiber case measuring 
12 by 10 by 10 inches, the lower half con- 
taining the complete transmitting set, 
while the upper half contains the complete 
receiving set. The two parts of the case 
may be separated in order to obtain proper 
conditions for sending and receiving i= 
actual service. The fiber case is of 
construction, properly riveted, protected 
by waterproof compound inside and out, 
and provided with a shoulder-carrying 
strap. 

Actual test has determined that under 
average day-time sending conditions and 
with a portable aerial 40 feet high and 
100 feet long, having five wires, 
portable set will transmit a distance of 
15 miles. Under ideal sending conditions 


variable condenser, 
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approximately 25 miles can be covered 
over fairly level land. The receiver, on 
the other hand, is capable of operating up 
to and over 500 miles. 

The portable set follows the general 
lines of the switchboard apparatus, except 
that it is intended for operation on a six- 
or eight-volt battery. The transmitter 
wave lengths range from 150 to 400 
meters. Exceptionally sharp tuning is 
possible with the receiving set, which is 
obviously an important feature in field 
operations, and the wave lengths obtain- 
able from 200 to 600 meters. 


Coal Tar Dyestuffs in Great Britain 
NE of the subsidiary problems of war 
which ranks high in importance is| 
that of the replacement of German dyes. | 








Not only in the neutral nations has this | 
pinch been felt, but equally among the} 
Allies, who, like us,.used to rely upon Ger- | 
many in this field. Although it has not | : : PTET 
been possible to turn out all of the thousand | ; . 
and one individual dyestuffs made by the} 

German firms, it is gratifying to know that O You T20W 


British chemists and chemical engineers 





have succeeded in making adequate prog- 
ress during the year. Of intermediate 


Sucve" — L@ Woodsmen are at work ? . 


The manufacture of aniline has been taken 


up by certain colliery proprietors who| 

distill their own coal. This forms the} 64 

base for the most important black. Beta! 

naphthol and paranitraniline are also | Ol} 

being turned out, but the supply is not yet i 
anything like equal to the demand. Other | ; 


intermediate products are being made on a eos 
Slice the saath geciien of ao ae By the fragrance! Fragrance is of the heart of things. 
dite requiremente | It’s Nature’s particular expression of inate quality. Get 

Besides the numerous coal-tar dyestuffs | way down | p into of Nat e’s best. j ts j 


. . | 
which were being turned out a year ago} 


“ae . ge et ame ; tba Masog a7 é , + > ied ° . 

by British firme, several new ones have| | “Your Nose Knows” its value. Rub alittletobacco inthe 
neen introduced since then 1€ pro-| . + ; ‘ _ ae 
duction of indanthrene blue on a large} palm of your hand scent it deep. The purity of its ty 
seale, may be regarded as one of the finest | fragrance determines its goodness— beyond a doubt— 8 
achievements. This blue is the most ‘“ g 

”? 
essential of the modern vat dyes so valued | Your Nose Knows . 
by the cotton dyer and ealico printer, | ; 
J ) | ; 
on account of their extreme fastness, and It Ss fragrance that proves 
was discovered in 1900 by Dr. Rene Bohn, | ca 
a French-Swiss in the employ of the 
Badische Company. Gallocyanine, the| 
discovery of the famous French chemist 
and calico printer, M. Horace Koechlin, 





and manufactured in Basle, has also re-| 
cently been put on the market by a British 
concern, and its appearance will be wel-| 


: PPA VN, oe , 
| Be. aa ss — 
comed both by wool dyers and calico} es , Perfect Tobacco far Pipe and Cigarette 


printers ie 
Another important blue, alizarin sap- ae Oe > 

hirol, principally used in the worsted Fragrance, stored in its Burley leaves in the sunny Blue : 

industry, will shortly be put on the British Grass region of Old Kentucky—where Tuxedo is grown, oe bE 

market. This was discovered, in addition | ° j dy 

to many other valuable fast dyes, by wore] ripened carefully blended—a pure fragrance that 

distinguished Alsatian chemist, Dr. Robert | has no equal— “Your ose ” g 

Schmidt, while in the employ of the Bayer | N Knows d 

Company. The position of England with | 5 wre ss 

reference to the alizarin dyes has been | Try this Test:—Rub a little Tuxedo briskly 

rather more favorable than might have in the palm of your hand tu bring 

been supposed; for some thirty years ago out its full aroma. Then smell! it 

a hie saat ular fi eleaae on ee fragrance 

operate 1is particular fiek competi- : - . 

tion with the German combine, which had ait ow Try this test 

“kited’’ the price to two shillings six- tes oO he ggoemeemms we will 

Tuxedo stand or on your 
judgment— . 

















pence per pound. This company has 
flourished from its inception, paying good 
dividends, turning out alizarin and allied 
products of quality equal to, or even 
better than, the goods made by the Ger- 
man firms, and incidentally fulfilling the 
purpose for which it was formed, by bring- 
ing the price down to a pre-war figure of 
seven pence. Another fortunate circum- 
stance for the British textile industries 
is that the Swiss supplies continue to be 
available; for there are many dyes being 
used for the home production of which 
the necessary machinery has not been 
installed 

Toluol and phenol are the most im- 
portant materials for the production of 
high explosives, but they are likewise in- 
dispensable raw products in the manu- 
facture of a large number of dyestuffs. 
It goes without saying which industry 
shal! have priority, and thus there have 
been restrictions in their use, though manu- 
facturers of uniforms have not been with- 
Out adequate supplies at all times during 
the war period. It is interesting to record 


Concluded on page 512) 
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, Quis as intersting to 02 the Parade, wore the pager relle 
ginia tobacco called + cigarettes,’ to which my Southern friend 


Even two generations ago,—-when the Mayor and the 
Banker were proud to belong to the local Fire Company — 


Richmond Straight Cuts” 
“bright” Virginia tobacco. 


were already famous for their 
It is NOT imported tobacco, 


but important to you because of that fact. 
Richmond Strai 
CIGARETTES Plain or Cork Tip 


“*The first high-grade cigarette made in the United States.’” 


Imported tobacco pays import duty. 


Virginia tobacco 


pays no import duty—all the 
value in “Richmond Straight 
Cuts” is in the cigarette 
where it should be. 


15 Cents 


Also packed in attractive tins, 50 
for 40 cents; 100 for 75 cents. 
Sent prepaid if your dealer cannot 


supply you. 


wen Vindors wmarann 


RICHMOND. Vinenna, USA 
(UOGETT AMTERB TOBACCO CO succtsson 
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be done. 


WILMINGTON 











manual! labor. 
from choice of location down to the finished road. 


tion requires labor. 


Save 


Road Building 
Labor and Time 


Good roads are imperative— 
vital. They deal with your 
personal welfare and the prog- 
ress—the stability—the safety 
of the Nation. Road construc- 

Labor is scarce. Something must 


This book tells how. 


It covers in a complete and practical way all of the 
latest road building methods. 
up-to-date road building machinery. 
speed up road work, economize in time, and cut down 


It explains the use of all 
It tells. how to 


It covers every phase of road building 


It is written in a plainly understandable style, is 
profusely illustrated and is now being used as a text 
book in many colleges and universities. 


GET THIS BIG BOOK FREE 
Send today for your copy of 
Good Roads Book No. 29 


E. 1. DU PONT DE — & CO. 


: DELAWARE 
































Accessories That Make the Fighting 
Aeroplane More Efficient 
Concluded from page 505) 

hour after their return a complete set of 
pictures, each with needle-point detail, is 
given into the hands of experts assigned 
to this of work. 
working in conjunction with the general 
staff, can dissect the pictures and thereby 
map out plans for the forthcoming military 
All of which means that the 
camera is indispensable. 

At the numerous aerial bombing schools 


class These experts, 


operations. 


pilots and observers are taught how to} 


| drop bombs accurately on stationary and | j ; ‘ 
|of the differential housing to make sure 


|moving objects on the ground, and on 
|eaptive balloons. Bombs of all classes 
| are used, from the eight-pound high-ex- 
plosive bomb to the 200-pound bomb, as 





bombs. 
employed extensively on the Western front. 
The instrument that is used in directing 
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Next remove the jacks to the rear axle, 
Roll each wheel to determine condition of 
bearings, and try to shake the wheels to 
ascertain whether the bearings are loose. 
Note also if the brakes are unduly worn or 
if there is an excessive amount of play 
between the brake drums and the brake 
bands. Adjust the brakes, if necessary, 
but after adjusting make sure that they do 
not bind when the actuating mechanism ig 
released. Test the spring shackles and the 
spring clips, as advised for the front axle, 
and also carefully look over the rear springs 
for broken spring leaves. Remove the 
transmission gear case cover and also that 


that there is ample quantity of lubricant 


|and that the gearing is not unduly worn, 
| Grasp the propeller shaft firmly and try 


the placing of a bomb on the object aimed | 


at is a simple device, and is provided with 
several adjustments that can be made 
almost instantly. One of these gives the 


|another is an ordinary water-level, and 
|both, in conjunction with two mirrors 
which show the pilot the ground below, 
serve to aim the bomb. 
be seriously considered when dropping 
| bombs, and most bombs are dropped up 
| wind. 

Bomb dropping is a most important 


branch of the air service, and pilots have | h eff : ded , 
been known to drop bombs on enemy trains | RUC GEeeS Bee to apply them and 


}and transports from fairly good heights, 
|and also on the vital parts of bridges, and 


| on depots and railway junctions. Whole 


The wind has to | 


| effective 


fleets of aeroplanes going over the enemy | 


| 


lines, loaded with high explosive bombs, 
have done valuable work 
munition plants, aerodromes, 
hes arine bases. 


and sub- 


‘The Importance of Systematic Inspec- 
tion and Maintenance of 
Motor Trucks 

(Concluded from page 498) 
depreciation charges proportionately re- 
,duced. Perhaps as good a procedure to 
follow as any is the one which we lay 
down herewith. 

The first step is to jack up the front axle 
until the wheels clear the floor. Roll and 
shake the wheels to determine condition of 
bearings. Remove the hub-cap and make 

| sure that bearing adjustments are in order. 
In replacing the hub-caps be sure that they 
are securely screwed up; and if locking 
means are provided do not fail to use them. 





in destroying | 





speed at which the machine is traveling, | are tight. 


| well as the phosphorous and rochambite | i mysigies or and dows to 
The latter are at present being | eos yarn ere is any wear in the Gab 
| versal joints. 


See that universal joint 
flange bolts are tight. Go over all the 
brake rods to see that there is no wear at 
the rod ends and that there is no sign of 
weakness at any point on therod. Go over 
all the body fastenings and see that these 
Test every nut and bolt in the 
chassis with a wrench to make sure that 
these are screwed up firmly. 

Start the engine; note whether there is 
any unusual noise, and see that the power 
plant is running regularly. Make sure 
that the clutch engages gradually and 
releases promptly. See that the gears in 
the transmission shift easily and without 
noise. Test out the brakes to see how 
make sure that the brakes are fully applied 
when the foot pedal or hand lever is not 
advanced more than three fourths of its 
travel. Any positive engine 
trouble, such as loss of power, noisy 
operation or ‘“‘skipping”’ will be apparent 
as soon as it materializes. Irregular engine 
operation is usually caused by ignition or 
carburetion troubles, though it sometimes 
occurs as a result of depreciation in the 
engine itself. It is not possible to outline 
the steps to follow in locating ignition or 


carburetion faults because these depend 


lentirely upon the system of ignition em- 


ployed or the type of carbureter used, 
which differs in nearly all trucks. Most 
experienced truck drivers and any truck 
repairman can readily locate and remedy 
the common ignition faults or carbureter 
troubles that cause misfiring. 

The means of adjusting brakes may be 
easily ascertained by inspection. If brakes 
do not hold properly and the friction facing 


|is in good condition and free from oil, the 
| failure to grip the drum is probably due to 


| wear in the operating leverage. 


| While the front axle is raised affords a good 


| time to inspect the steering system. Test 
| the drag link or steering rod and the tie- 
|bar joints for Also try the 
steering knuckles to see if there is any 
depreciation of the king-bolt. 

Next examine the front spring to see that 
there are no broken leaves and that there 
is no excessive motion at either the spring 
supporting bolt or the spring chassis. 


looseness. 





| that these are tight and that the springs 
| are firmly held to the axle pads. 
‘all nuts are tight on the steering gear con- 
| nections and that the cotter-pin locks are 
| in place. 
|is properly secured to the steering gear 
|shaft. Try the steering wheel for back 


Go | 
over the front spring clip nuts to make sure | 


On some 
forms of internal brakes, notably those 
which are expanded by a toggle, wear in 
the toggle links and pins may prevent 
proper spreading of the shoes or bands. 
The only way to counteract this lost 
motion is to shorten the operating rods, 
though if there is much depreciation, new 
parts must be fitted. If the brake lining 
is charred or worn badly, new friction fac- 
ings are absolutely necessary. The proper 
functioning of the steering mechanism and 


| brakes is extremely important as failure of 


See that | 


| 


Make sure that the steering arm 


these important members may result in 
loss of lives and considerable damage to 


| the ‘ruck, if not in its complete demolition. 


Spring shackles wear out quickly com- 


| pared to other truck parts even if well 


|lash and make suitable adjustment if the | 


| play is. excessive. Also test for up and 


down motion in the steering column. If | 
| develop loose joints and cause annoying 
| rattles While the truck is in operation, this 
| noise being intensified by the solid rubber 


the tires depreciate rapidly it is probably 
|due to lack of alignment of the front 
wheels, so this point should be checked up. 
Remove the floor boards and see that all 
clutch, brake, and control lever connections 
are tight. Carefully inspect the power 
plant anchorage bolts to make sure that 
these are screwed down tightly. Raise 
the hood over the motor compartment and 
see that the fan driving belt is at the proper 
tension and that there are no water leaks 
around the radiator or any of the water 
connections, no oil leak around the crank 
case joints and no gasoline leakage around 
the carbureter or in the fuel line. Drain 
out the fuel line strainer to remove any 
dirt that may be trapped therein. 








lubricated. Spring leaves may break in 
service, and the clips holding springs to 
axles must be periodically tightened. The 
torque members, radius rods, etc., may 


tires and being particularly prominent 
when the truck is operated under light 
loads. The tires must not be allowed to 
wear down too far before renewal. A little 
false economy in getting the last possible 
mile out of the rubber may result in a large 
expenditure for repairs at some future date 
because of the stresses produced in the 
mechanism by vibration. Never run & 
truck with a flat spot worn on the tire 8¢ 
that it “bumps” along or with blocks. 
out of a sectional block tire. A flat spot 
on a rear wheel will be very injurious to 
the entire driving mechanism. 
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More Mileage at 
Less Cost 


——a veritable chorus of enthusiastic 
satisfaction from hosts of delighted 
truck owners who report that the 
new, compact, resilient and durable 
United States ‘Solid Truck’ Tire de- 
livers more mileage than any other 
truck tire they have ever used be- 
fore, and that it cuts down truck 
maintenance costs considerably. 

Order United States ‘Solid Truck’ 


Tires Today 


United States Tire Company 
1790 Broadway New York City 
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Tt HAS BEEN DEMONSTRATED that the safety and efficient operation of the 
big manufacturing plants, in time of threatened national danger, is absolutely 
necessary to national defense and security. One of the first precautions taken at 
plants whose output is demanded by the U. S. Government, at this critical time, 
was the erection of fencing that really protects. 


CYCLONE 


PROPERTY PROTECTION FENCING 
FULLY MEETS THE URGENT DEMAND 


It encloses the factory property with a web of chain link woven steel that effectually bars out all 
intruders. Fabric of the best quality, heavily galvanized wire is practically impregnable. Small 
mesh leaves no toe-hole for would-be climbers. Double brace in each mesh gives shock resisting 

springiness. Barbed wire top prevents climbing over. Heavy tubular steel posts are equally 
strong in every direction. 
Cyclone Fence is economical, because durable—fire-proof, rust resisting, saves annual 
repair expenses—cuts the cost of watchmen to a mere fraction. 
The owners of many of the great factory properties have found Cyclone 
Property Protection Fencing meets all their requirements. 
Our engineers will advise with you as to your particular needs. 
Mustrated catalog showing various styles, and full information sent on request. 


POST A € CYCLONE FENCE COMPANY 


WATCHMAN | WAUKEGAN, ILL. — CLEVELAND, OHIO 


BRANCHES: 
CHICAGO DETROIT NEW YORKCITY OAKLAND,CAL. PORTLAND, ORE. 











The Armies of the World Use 
the Gillette Safety Razor 


Razors and 600,000 dozen Blades. 


They’ve gone by Atlantic Passenger 
Steamers—by freight—by International 
Parcels Post. By first class registered 
mail and they've gone as personal bag- 


War is the great test of 
'¥ any article of utility. 


The soldier's kit is reduced to 
actual necessities. 


You can’t imagine a soldier gage with passengers. 
carrying ‘round a strop and 
hone. 

The official Army Regula- 
tions of all Countries now call 
for a clean shave. And beyond 
all question the Gillette is the 
Razor of the Great War — of 
all the Armies, on all Fronts. 


They've gone by Pacific Steamers to 
Japan and through Manchuria, then via 
the Trans-Siberian Railway to Russia. 


Isn't there a lesson in this for every 
man in America who has not yet adopt- 
ed the Gillette Shave? 


There are thousands of young men 
just coming to the shaving age. The 
Gillette will help them to form good 
habits—the saving of small sums that 
count up to big ones—the habit of get- 
ting started on time—of doing a thing 
perfectly in the quickest way with the 


fewest motions. 


Write for the new Gillette 
Catalogue. See the thirty 
styles of Gillette Safety 
Razors, $5 to $50. Gillette 
Dealers everywhere. 


Gillette razors and blades have gone 
abroad im a continuous stream of ship- 
ments from this Country —by thousands, 
by hundreds of thousands and by mil- 
lions! One recent shipment was 80,000 


<> 


Miiady Déeolicté i: the 
dainty little Gilletie used 
hy (he weli-greomed woman 
lo keep the underarm whrte 
and smooth 



















Lf youlivern Canada— 
write the Gillette Safety 
Razor Company of Car- 
ada, Ltd., 73 St. Alex- 
ander Street, Montreal, 
for Canadian Catalogue 
and Prices. 


GILLETTE 
SAFETY RAZOR 
COMPANY 
Boston, U. S. A. 





NO STROPPING 


NO HONING 











Automobile Welding with the Oxy-Acetylene Flame 


By M. KEITH DUNHAM 

167 Pages Price $1.00 net Fully Ilustrated 
q This is the only complete book on the “‘why"’ and “how'’ of Welding with the Oxry-Acetylene Flame, 

end from ils pages one can gain information, so that he can weld anything that comes along 

No one can afford to be without this concise book, as it first explains the ap aratus to be 
used, and then covers in detail the actual welding of all automobile parts. ne welding of 
aluminum, cast iron, steel, copper, brass and malleable iron are clearly explained, as well as 
the proper way to burn the carbon out of the combustion head of the motor. 


MUNN & CO., 233 Broadway, Woolworth Building, New York 














PATRIOTIC FLAG STICKERS 


Show your colors. Flag-seal your letters, packages, menus, circulars, 
bills, ete. Be for America first, last and always. 


1000 Seals, $1.00; 3000 Seals, $2.00; 6000 Seals, $3.60 


Actual colors: red, white and blue. Beautiful pm stickers. Mone 
=" back if not satisfied. Largest exclusive gummed label plant in the world. 


FENTON LABEL CO., Ninth and Thompson Sts., Phila., Pa. 
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Fine Measurements 
bm 4 HEN working to close “‘limits,” the measuring 
instruments used should be of the highest prac- 
tical degree of accuracy. Everywhere manufacturers, 
toolmakers, and machinists consider 


Starrett Tools 


he best aid in maintaining the accuracy and efficiency of 
ie wah. There are 2100 sizes and styles of these 


precision tools covering every practical measuring 
operation. Write for our free catalog No. 2/1 B. 


The L. S. Starrett Co. 
The World’s Greatest Toolmakers 
Athol, Mass. 
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Coal Tar Dyestuffs in Great Britain 


(Concluded from page 509) 


that a firm of manufacturers in Carlisle 
| who do their own dyeing, and had a reputa- 
| tion for fast colors, had the courage to 
undertake the manufacture of their own 
indanthrene blue, and have succeeded in 
carrying to a successful issue what would 
have been considered by chemical tech- 
nologists a very hazardous enterprise. 

[t is only natural that the price of dye- 
stuffs should have risen in all countries, 
including even Germany, to a point far| 
above level. Certain 
ialities have recently changed hands at 


their normal spec- | 
exhorbitant prices, which represent from 
ten to twenty times their pre-war values. 
In spite of this, dyers and printers continue 
not only to exist, but to do a good trade. 
For the actual dyestuffs cost is only a 
portion of the cost of dyeing or printing; 
labor, management, steam, fixed charges, 
and other matters make up the main 
cost. 


Taking all of these adverse conditions 


into consideration, it is surprising to find |}- 


|that the cost of dyeing or printing is on 
an average not more than double that of 
| 1913-14, and with the 
enhanced values of textiles (e.g., 
It afford some comfort 
alarmists that the present 
on the average considerably 
lower than those of thirty to forty years 
| ago. 

Latterly new difficulties have presented 
themselves to bleachers, dyers and print- 
ers, in that there is a shortage of sulfuric 
and hydrochloric acids and of bleaching 
powder. Sulfurie acid is required for the | 
|manufacture of explosives both directly 
| and indirectly (i.e., for making the neces- 
lsary nitrie acid), and it is also essential 
for the manufacture of hydrochloric acid. | 
| Nitrie acid is produced by distilling Chile | 
saltpetre with sulfuric acid, but in order 
to obtain the best technical effect it is| 
necessary to employ an amount of sulfuric | 
acid considerably in excess of that de- 
manded by theory. In consequence of 
this, the residue in the stills, known in the 
trade cake and until recently 
practically a worthless product, contains 
an equivalent of some thirty per cent of 


about coincides 
certain 
worsteds). 
certain 


prices are 


may 


to 





is 


as nitric 


free sulfuric acid. 
| for and 
which 


This is now being used 
dyeing, for | 
it serves almost as well 


bleaching worsted 
purposes 
as the pure acid 

The threatened 
powder, which would affect most branches 
of the cotton trade, is more serious; but 
there British and 
|technologists wiil again be equal to the 
jemergency. The alternative will be hypo- 
|chlorite of soda, produced by the electro- 
It is understood that elec- 


shortage in bleaching 


is no doubt scientists 


lysis of brine. 
|trolysers for this purpose are already 





| being supplied by a Leeds firm, and will 
|shortly be turned out by a well-known | 
establishment in Manchester. 

Looking back at the past, and especially | 
considering the feeling which 
almost bordering in 
quarters, at the commencement of hostil- 
ities, it is really surprising that British 
industry done well. This has 
taught many lessons; resourcefulness 
coupled with economy in the textile color- 
ing industries is only one of them. 


A Huge Mass of Jade 


HE American Museum of Natural 

History contains the largest piece of 
|jade (nephrite) ever found in situ and the 
| largest ever polished, measuring seven feet 
long by two and a half wide, and weighing 
4,718 pounds. In the last number of the 


existed, 


on panic, certain 


has so 
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LATHES AND SMALL TOOLS | 


ForGunsmiths, Tool Makers, Ex- 


perimental & Repair Work, etc, 


From 9-in. to 18-in, 


swing. Arranged for 
Steam or Foot Power, 


Velocipede or Stand. 
up Treadle. 


W. F. & J. Barnes Co, 


Established 1879, 
1999 Ruby Street 
Rockford, Hl. 
“STAR” Scotenttere 
ects LATHES 


For F; ine, Accurate Work 
Send for Catalogue B 


| SENECA FALLS MFG. CO, 
395 Fall Sweet 
Seneca Falls, N. Y., U.S. A. 























Strong Diamond 
Tool Holders 


and many other tools for factory, shop, 
garage and home—many high class too 

attractively priced in our “Odds and Ends” 
pamphlet, which is mailed free on request. 


MONTGOMERY & CO., Inc. 
105 Fulton Street New York City 


SY 








SOUTH BEND LATHES 


Established in 1906 


Making Lathes over 10 years 
For the Machine 
and Repair Shop 

LOW IN PRICE 
oo 
Exp peices cn ative fe, 
South Bend Lathe Works 
421 Madison St., 











South Bend, Ind, 















American Museum Journal, Dr. George 
F. Kunz tells how he found this piece of | 
jade some years ago in a quarry at 
Jérdansmuhl, Silesia. Its discovery was 
especially interesting from an ethnological 
point of view, because certain authorities 
had maintained that all the jade objects 
found in Europe were of Asiatic origin. | 
The finding of this great mass of nephrite, 
sufficient in itself to furnish material for | 
all jade objects and ornaments hitherto | 
found in Europe, proved that it was not | 
necessary to assume that prehistoric jade | 
objects were brought from the Orient in 
connection with race migrations. 
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Bull-Dog Die-Stocks 
The tools with 5 big features. 
Send for free descriptive catalog 
of 11 tools, plain and ratchet. 
THE OSTER MFG. CO. 
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RUBBER Expert Manufacturers 

Fine Jobbing Work 
PARKER, STEARNS & CO., 

286-300 Sheffield Ave., Brooklyn, N. ¥. 








> CHICAGO MODELNIR 





MODELS 


. 


INVENTORS’ ATTENTION! 


The Oswego Machine Tool & Die Works wishes toam 
nounce that they are equipped with finest machinery 
and employ best too and model makers in the country 
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| to take care of developing and building models for in- 


ventors. Will quote on the work at reasonable flat hour 
basis or contract. If interested, write usfor particulars. 


OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. ¥. 
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Qsecters, Wine Die Castings, "and 
all kinds of counters. 
VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 
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GENERAL MOTORS COMPANY 


TRUCKS 





Built in all practical sizes—*4-ton to 5-ton 
capacity—six sizes in all—each size better suited 
than all the rest for a certain class of work. 


GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Company 


PONTIAC, MICHIGAN 


New York Boston Philadelphia Chicago St. Louis San Francisco 
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CHENTIFIC 


BOARDING THE ENEMY: A REVIVAL OF OLD-TIME TACTICS IN THE ENGLISH CHANNEL—|See page 525] 
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Builders of Business 


OTEWORTHY among 

the achievements of 
Pierce-Arrow Motor Trucks are 
the many instances where they 
have developed new and profit- 
able business for their owners. 


Time and again Pierce- 
Arrow trucks by their speed, 
range and uniform reliability 
of service have doubled and 
tripled delivery radius and in- 
creased sales in proportion. 


PIERCE-ARROW 


Motor Trucks 


sweeping swiftly and silently 
through the streets, are a circulat- 
ing advertisement of prompt and 
dependable service. 

Under all conditions of weather 
and traffic the Pierce-Arrow Motor 





The Worm-Gear 


All Pierce-Arrow trucks 
are equipped with the 


entire cost off the books of owners 
are still in efficient and economical 
operation. So far as we know, every 
Pierce-Arrow truck sold is still 
operating satisfactorily — including 
trucks that ‘have seen six years and 


worm-gear drive, which 


Truck can be depended upon for its 
scheduled niileage on schedule. 
In many different lines of business 


Pierce-Arrow trucks that have written their 


is a positive guarantee 
of effective service under 
the most dificult condi- 


100,000 miles of service. 


Specific data is available covering the cost of operation 
of Pierce-drrew Motor Trucks in many different lines of busi- 
ness, such as Transport, Grocery, Contracting, Coal, Brewery, 
Textile, Oil, Dry Goods, Chemicals, ete. 


The PIERCE-ARROW MOTOR CAR COMPANY 
Buffalo, N. Y. 























